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Welcome to the National Electric 
Light Association 


“T Will” Spirit of Chicago Reaches Out to Congratulate N.E.L.A. 
Convention Delegates on Accomplishments of Past and Point Up 
to Greater Things to Be Done in Future—Great Local Work Cited 








pleasure to bid you members of the National 
Electric Light Associa- 


By JOSEPH R. NOEL 


‘President, The Chicago Association of Commerce. 


As president of The Chicago Association 
of Commerce it is my great privilege and 
* companies in the United. States. 








associations in the country, comprising as it 
does the great majority of central-station 


Chicago is a city of 





tion a cordial, sincere 
and hearty welcome to 
this city. 

We are glad to wel- 
come you, not simply be- 
cause you are successful 
and to a large degree 
prosperous men _ repre- 
senting all parts of our 
country, but we welcome 
you especially because 
you are men who are 
also filled with the “I 
Will” spirit. We wel- 
come you because you 
are men who have done, 
who are doing and who 
will continue to do great 
! things for the advance- 








ment of your industry. Joseph R. Noel. $17,500,000 in 1914 to 


big figures, big industries 
and big  accomplish- 
ments. It is the world’s 
greatest electrical power 
center. It is one of the 
largest producers of elec- 
trical machinery and 
equipment. Its electrical 
central-station power sup- 
ply, furnished from three 
large plants with an ag- 
gregate capacity of 865,- 
000 hp., is the largest in 
the world. A plant with 
a capacity of 70,000 hp. 
is now under construc- 
tion. The city’s annual 
output of electrical ma- 
chinery increased from 





$184,000,000 in 1919. 





We welcome you because 
we know that your ad- 
vice, your help and your guiding hands will 
have much to do with the future electrical 
progress of this country. 
It is especially fitting that you should meet 
in this city. It is the birthplace of your or- 
_ ganization. We are glad to know that your 
association was started here some years ago. 
We are glad to know that your organization 
has grown to be one of the most powerful 








We trust that you will 
accomplish splendid results in your busi- 
ness meeting and that you will do much 
that will be of great future benefit and 
value to the progress of the United States 
in the electrical field. Chicago opens wide 
her door to you. Her heart is with you, 
and through her Association of Commerce 
and her citizens she offers you the very best 
that she has. 
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Message of Salutation and Best 
Wishes to N.E. L. A. 


Utilization of Water Power and Electrification of Steam Roads to 
Be Epoch-Making Accomplishments that the Near Future Will 
Add to Magnificent Record of Progress Established in the Past : 


By CHARLES W. PRICE 


Editor, Electrical Review. 


To electric light men a cordial welcome and 
salutation! For the eighth time you come to Chi- 
cago to attend the Convention of the National 


Electric Light Association— 


name of George Worthington, the founder of 
ELEcTRICAL Review exactly 3 yrs. before. The 
writer of this “salutation” can speak with author- 
ity, for, while he played a 





to the city of. its birth, its 
first home, and likewise, ac- 
cording to citizen George Ade, 
the Home of Opportunity. 
Chicago may not always 
have fully appreciated the 
honor of this motherhood. 
Even today there is a mistaken 
effort on the part of the city’s 
officials to hamper, by legis- 
lation, electrical development 
and enterprise. The electrical 
men of the United States, as 
well as of Chicago, are united 
in opposing and preventing 
this handicap, and may suc- 
cess crown their efforts. 
Thirty-six years ago in Chi- 
cago a wide-visioned and en- 
terprising band, 100 strong, 
launched the National Electric 
Light Association.. The child 
has become a Titan. Its ener- 
gies and influences have aided 
and encouraged the growth 








Charles W. Price. 


modest role in the organiza- 
tion and the program of the 
first and some subsequent 
conventions, the original idea 
that brought the National 
Electric Light Association into 
existence was Mr. Worthing- 
ton’s, and in this he had the 
able co-operation of William 
A. Hovey, his associate editor. 

I might say here that I first 
dimmed the electric-lighting 
horizon at the Chicago con- 
vention, and that and follow- 
ing conventions have ever had 
my keenest interest. 

Of the officers of the first 
convention only one is living 
today: Former Vice-President 
Edwin R. Weeks, of Kansas 
City, Mo. Mr. Weeks was 
elected president afterwards, 
serving for a year, 1889-90. 
There are not very many of 
the first Chicago hundred who 








and use of electricity as has no 
other organization. The men who assemble in 
Chicago today should pay a sincere tribute to 
that gallant and earnest band who began this 
foundation on which has been erected so much of 
importance, so much of power and growth; of 
utmost value to the science of electricity and the 
practical application of the controlled electric 
current. 

The first convention, held in February, 1885, 
was a gathering of strangers. Belief in the future 
of electricity brought them together. They had 
read the call published editorially in ELECTRICAL 
REVIEW alone, and came together to seek knowl- 
edge of this new power and learn from the ex- 
periences of fellow toilers who had ventured on 
this comparatively unknown sea. They were re- 
paid. 


FOUNDER OF ELECTRICAL REVIEW CALLS FIRST 
N. E. L. A. ConveNrTION. 


It was well for the undeveloped electrical in- 
dustry that there was at that period an editor 
devoted to its cause, wise enough and far-sighted 
enough to issue and stand back of this conven- 
tion call, and his name should be honored—the 





can answer rollcall on this 
earth. -The writer recalls the names of the fol- 
lowing gentlemen whom he met at this first con- 
vention and who are still with us: Charles A. 
Brown, Harold P. Brown, Henry Hine, E. D. 
Libbey, Elmer A. Sperry, Bernhard E. Sunny, 
Henry D. Stanley, Frank S. Terry and Edwin R. 
Weeks. May they all live for another conven- 
tion and meet then ina reunion! A hint for next 
year’s program that is worthy of more than 
passing consideration. 

It is no part of this word of greeting to dwell 
on the achievements of the past generation and 
more in the field of electric light and power. The 
stupendous development of gigantic generating 
units, the effective and economical distribution of 
current over great spaces, and the refinement and 
beautifying of electric lighting are three salient 
advancements in this period that must readily 
occur to all of us. Two epoch-making and most 
important developments lie immediately ahead of 
us—the utilization of our water powers now lying 
fallow (where constant power can be supplied 
without destruction), and the electrification of 
our steam railroads. The future, I dare predict, 

(Continued on Page 871.) 
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Greeting of N. E. L.A. President 
to Men of the Industry- 


Education of Public and Continued Honest Dealing to Improve 
Standing of Industry and Open Way to Increased Opportunity to 
Serve—Trials Have Demonstrated Strength of Public Utilities 


By MARTIN J. INSULL 


President, National Electric Light Association. 


In welcoming to Chicago the 44th Convention 
of the National Electric Light Association one 
cannot but feel a great satisfaction at the pre- 
eminent position which the 


tribulations, gives such an opportunity for that 
constructive instinct with which we are all more 
or less endowed and which adds so much to the 
happiness and prosperity of 





electric light and power in- 
dustry holds in the public 
service field. The past few 
years of high operating 
costs with comparatively 
small increase in rates were 
trying ones for the industry. 
Notwithstanding this we 
satisfactorily took care of 
the demands made upon us 
due to the increased pro- 
ductivity of the country to 
meet the requirements of 
war. We are confidently 
looking forward to a fur- 
ther development of our 
business as soon as business 
conditions readjust them- 
selves, as the time of stress 
certainly demonstrated the 
economic foundations of 
our industry to be sound. 
While our industry is a 
stripling in years it has been 
a giant in achievement, and 
the future promises greater 
developments than even 
those of the past. 








Martin J. Insull. 


our fellow citizens. 

These privileges bring 
with them their resporisi- 
bilities. On the one hand 
we have the investor and on 
the other the public which 
we serve. Our responsibil- 
ity to the investors is to see 
that their money is judi- 
ciously spent so that they 
may be assured a regular 
return upon their invest- 
ment and the integrity of 
their principal. To the .pub- 
lic we must give the best of 
service at the lowest possi- 
ble rates consistent with 
such a credit standing in 
the industry that will at- 
tract the necessary capital 
to provide the enlarge- 
ments and extensions de- 
manded of it from time to 
time. The interrelation of 
the investing public, the in- 
dustry and the consuming 
public has been no better 
expressed than in the words 








It is comparatively a 
short time since Edison started his first central 
station, serving a restricted area in the downtown 
district of New York City. From that has devel- 
oped the great central stations of today feeding 
into many miles of transmission and distribution 
systems. This has been a comparatively short 
step, but it now seems a shorter step to their in- 
terconnection into greater transmission systems 
covering several states supplied with energy from 
existing and other large generating plants yet to 
be built at locations where energy can be produced 
at the lowest possible cost. Thus will our indus- 
try bring to more of the small towns and rural 
communities the same high class of service at rea- 
sonable rates as the larger cities now enjoy. To 
the larger cities it will bring a greater depend- 
ability of service due to the greater number of 
- eeige sources upon which they will have to 

raw. 

We should consider it a privilege to be engaged 
in an industry that, notwithstanding its trials and 





of the Joint Committee of 
Senate and Assembly of the State of California 
who, in the conclusion of their report on certain 
complaints regarding activities of the Railroad 
Commission make the following very interesting 
and pertinent remarks: 

“And in conclusion permit us to call attention 
to the fact that the public utilities are as necessary 
a part of our future economic development as any 
other agency; and they are entitled to fair treat- 
ment at the hands of the people, and to a fair and 
just return upon their money invested in property 
used and useful in the public service. 

“That capital must be encouraged to enter that 
field and the only manner by which capital can be 
interested is to give it to understand that invest- 
ments in utilities will be respected and will be 
permitted to earn a fair return. Otherwise they 
will look for fields where they can expect such 
treatment. The sooner that these public service 
corporations and the people learn that their in- 
(Concluded on Page 871.) 
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Presidents of the 





R. H. Ballard. 


Walter F. Wells. 


John W. Lieb. 


Progressive History of the Nat 


When the National Electric Light Association 
was formed in -1885 the development of the 
central-station business was confined almost en- 
tirely to a few companies established under the 
auspices of the Edison Electric Light Co. But 
the strides made in the developments of the busi- 
ness since that time have been so great it is al- 
most impossible to believe the time to be so brief, 
when reviewing the accomplishments. T. Com- 
merford Martin presented a paper entitled “Day- 
light Work of Central Stations” at the conven- 
tion at Niagara Falls in 1897, calling attention to 
the fact that electrical energy was used almost 
exclusively for lighting and that many plants 
were shut down during the daytime. Data pre- 
sented by Mr. Martin, although not specific, 
would indicate that less than 100 plants in the 
country were operated on a 24-hr. basis in 1885. 
It has been estimated that the total cash invest- 
ment in the business at that time did not exceed 
$10,000,000. 


First COMMERCIAL GENERATING PLANT STARTED 
IN WISCONSIN. 


To Appleton, Wis., has been credited the dis- 
tinction of putting into operation the first com- 
mercial generating plant in the United States. 
This plant was started on Aug. 20, 1882, or about 
3 yrs. before the organization of the Associa- 
tion, and had a rated capacity of 250 incandescent 
16-cp. lamps. Pearl street station, in New York 
City, was started on Sept. 4, 1882, and was the 
first real central station to go into service. Thus 
it may be noted that the Association has been 
active in the field almost from the start. 

There were in attendance at the first conven- 
tion about 100 men representing central-station, 
manufacturing, sales and publicity organizations. 
The foundation which this little group of men 
laid, and upon which their successors have 





builded, has proven to be strong enough to ac- 
complish. unparalleled developments that have 
followed in the industry. By considering both 
technical and commercial problems, and by study- 
ing together the proper policies to be followed 
in dealing with financial problems, in dealing 
with the individual customer, and in dealing with 
the public in general, the Association has cleared 
the way of many obstacles standing in the way 
of progress. 


EarLty PreESIDENT Forecasts LarcGe Hypro- 
ELECTRIC DEVELOPMENT. 


In the report of the 1897 meeting mention is 
made of the fact that probably as many as 1000 
delegates and visitors were attracted by the con- 
vention, indicating that a material growth had 
been made in a rather short period. That the 
Association was interested in the development 
of water power is evidenced by a study of this 
very interesting report in which the early develop- 
ments at Niagara were sketched. President 
Frederic Nicholls, in his opening address, spoke 
of a plant that he said would be described later 
as dealing with the proposed transmission of 
energy from Niagara Falls to Buffalo, but he 
was farseeing enough to predict that this accom- 
plishment would be vastly exceeded in the near 
future. He also commented on the fact that the 
real work of the Association was becoming of 
greater importance as time went on and said 
“Notwithstanding the progress that has been 
made im the perfection of apparatus and the ap- 
plication of new principles, there never was a 
time when there was more to learn than now, 
and no more fitting occasion is likely to present 
itself to us to familiarize ourselves with the 
latest procedure in our chosen profession.” Great 
interest was beginning to be manifest in motors 
and small motor applications as well as in light- 














May 28, 1921. * 





847 





National Electric Light Association 











Herbert A. Wagner. 





E. W. Lloyd. 





Holton H. Scott. 


ional Electric Light Association 


ing at this time, and much attention was given to 
the various reports on these subjects. 

Reports of the 1905 convention in Denver 
showed a decidedly progressive tone as compared 
with that of the period just reviewed. 


PROGRESS IN DEVELOPMENT OF THE INCAN- 
DESCENT LAMP. 


New forms of illuminating units were of much 
interest at this time, and lamps with metal fila- 
ments were undergoing rather close scrutiny. 
The 2-watt tantalum lamp was given much con- 
sideration and was approved as being superior to 
the then common carbon lamp. Lightning and 
lightning arresters were given much attention, 


these problems having arisen on account of the. 


great expansion that had taken place in over- 
head line construction. Development of turbine 
equipment may be traced in one report which 
shows that there were a total of 224 units, with 
an aggregate capacity of 350,000 hp., in service 
in this country. Of the largest size—sooo kw.— 
there were a total of 10 in service, there being 
four 3000-kw. units, 13 units rated at 2000 kw., 
and 11 rated at 1500 kw. President E. H. Davis, 
in his presidentia! address, touched pertinently on 
some of the problems of the present. In speak- 
ing of regulation and public relations he said in 
substance as follows: The Association should 
not be passive while laws placing the industry 
under regulation were passed without making 
suggestion whereby such laws would be reason- 
able and ununiform in their provisions. Quot- 
ing him in another place, he said “Nor should it 
permit, without protest, the passage of any law 
admittedly unduly restrictive and burdensome. 
The object should be to have the general laws 
of the several states relating to the industry con- 
form to some standard, fair both to the public 
and to the industry.” ' 

The’ great expansion of the industry may be 


realized by consideration of an estimate made 
5 yrs. later at the St. Louis convention, where it 
was said that the investment in the industry at 
that time was between $1,000,000,000 and $1,- 
250,000,000 in this country. 

By 1915 the activities of the Association, as 
shown by the report of the annual convention over 
which Holton H. Scott presided, had taken a 
turn toward still greater and more comprehensive 
work, and the Association had assumed some- 
what the characteristics of its present form. The 
reports show that the papers presented embodied 
the results of a vast amount of study and labor, 
and that they were aimed at the solution of the 
great fundamental technical, financial and social 
problems on which the success or failure of the 
industry rests. How well these efforts have been 
rewarded is amply attested by the conditions that 
exist at the present time and the prospects for the 
future. 

Just a little later, under the able leadership of 
R. H. Ballard, came the reorganization of the 
Association and the formation of the geographic 
divisions to allow for a multiplied activity and 
the accomplishments that only the future can re- 
veal. Completion of the reorganization and de- 
velopment of work under the new plan has been 
rapid during the past year. With such a record 
of growth and accomplishment, with the experi- 
ences of the past, energy now, and with hope and 
courage for the future, the National Electric 
Light Association cannot help but be of ever in- 
creasing good to the industry and benefit to the 
nation. 

Needless, almost, to say, the Association will 
rise to its great opportunities and carry the bur- 
dens to be placed upon it. If changes and re- 


organization are needed they will be made, for 
only success can crown the efforts of an associa- 
tion that has thus far shown such wonderful 
achievements. 
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History of Central-Station Business 


in Chicago 


Present City-Wide System Formed by Consolidation of a Large 
Number of Independent Properties—Aggregate Load Shows Steady 
Increase — Liberal Policy Wins Much General Public Good-Will 


Central-station history in Chicago dates for- 
ward and backward from Sept. 17, 1907, the date 
on which the Commonwealth Edison Co. was 
formed as a result of the consolidation of the 
Commonwealth Electric Co. and the Chicago Edi- 
son Co. Since that date the record is one of 
united and harmonious effort to give the best of 
service in response to every public and private 
need or demand. And the fact that this effort 
has been productive of a good measure of success 
is attested by the high repute in which the com- 
pany is held by both citizens and public officials, 
and also by the facts that the load carried has 
increased steadily and rapidly and the rates for 
service have been reduced while the quality of 
service has been steadily improved. 

The peak load carried in the winter of 1920-21 
amounted in round numbers to 500,000 kw., and 
included in addition to all ordinary demands for 
general light and power service, the demand for 
energy to move the cars of the entire local trans- 
portation system. The company owns and oper- 
ates three great generating stations within the 
city, and in addition has available for service a 
number of smaller stations taken over from the 
transportation systems and other sources. <A 
fourth mammoth generating station is now under 
construction and, it is expected, will be ready for 
service in time to carry a portion of the coming 
winter's peak load. So great has become the 
capacity of the system, and so confident are its 
customers in its ability to render service, that 
business is now offered to and received by the 
power salesman without a moment’s hesitation in 
such individual units as would have demanded 
almost a meeting of the board of directors not so 
many years ago. 


INFLUENCES OF Past STILL EvIDENT IN COoN- 
SOLIDATED SYSTEM. 


However, the system still feels the influence of 
the parent companies in the matter of general 
distribution. The heart of the city is served by 
a 3-wire d-c. system fed by rotary-converter sub- 
stations and reinforced by great emergency stor- 
age batteries to guard against any remotely pos- 
sible failure of generating equipment. Outlying 
territory is served by a 3-wire a-c. system supplied 
in part from transformer substations and in part 
from frequency-changer substations. Energy for 
the transportation systems is supplied in the main 
' through rotary converter substations located at 
various load centers about the city. However, 
there are still a number of d-c. steam generating 
plants operating at 600 volts for supplying energy 
to the eievated-railroad system in case of need. 
Although there have been numerous trying mo- 
ments in which only the courage, training and 


skill of the operating men and the ability and 
foresight of the designers have overcome the un- 
expected and unusual, the public has never been 
subjected to the inconvenience or disaster of a 
complete interruption of service. 


EvEeNTS Prior TO FORMATION OF PRESENT OPER- 
ATING SYSTEM. 


The Chicago Edison Co. took over the fran- 
chise of the Western Edison Light Co. in 1887 
and began operation with a station of about 800 
hp. capacity at 120 West Adams street. The 
Commonwealth Electric Co. was formed in 1897 
by the consolidation of five companies serving a 
territory south of 39th street. This company 
then acquired three other properties serving the 
north and west portions of the city, and so as- 
sumed a dominating influence in the territory sur- 
rounding the central portion of the city. The 
Chicago Arc Light & Power Co., the Northwest- 
ern Electric Light & Power Co., the Co-operative 
Electric Light & Power Co., the Chicago Illumi- 
nating Co., the Merchants Arc Light & Power 
Co., the Consumers Electric Light & Power Co., 
the Chicago Light, Heat & Power Co., the Hyde 
Park Thomson-Houston Co., the Englewood Elec- 
tric Light Co., the Peoples Light & Power Co., 
the Western Light & Power Co., the West Chi- 
cago Light & Power Co. and about 25 other com- 
panies were taken into one or the other of the two 
parent organizations in building up the unified 
system upon which the present great company and 
its service is founded. 


PRESENT SYSTEM AND SERVICE FOUNDED Nu- 
MEROUS UNIFICATIONS. 


Thus, it is seen that the city-wide all-inclusive 
efficient service now provided in every section and 
corner of Chicago’s 200 sq. mi. of territory has 
been developed from a wilderness of services pro- 
vided by a large number of scattered and contend- 
ing organizations. The present system and service 
stands as a monument to the daring and deter- 
mination of the men who saw far enough in ad- 
vance to realize in a measure what the future 
might require, and who struggled on to overcome 
the legions of inertia and active opposition stand- 
ing in the path of progress. Scarcely needless to 
say that, as the visions of the past have been 
dwarfed by the accomplishments of the present, 
the success of the future will without a doubt 
make the present achievements seem of small con- 
sequence ; but the present, at least, has developed 
the unity of organization and effort without which 
the future could never reach the zenith of its 
success. What that success will ultimately be 


cannot be predicted, but it is certain that it will 
be of such magnitude as to be noteworthy. 
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Calumet Station Equipment and 
Operating Features 


Coal-Handling and Burning Apparatus Highly Developed at This 
Chicago Plant—Generating Units of Established Design Adopted 
— Switching Equipment Constructed for Safety and Reliability . 


A new generating station that will be, when 
completed, one of the world’s largest, most com- 
plete, and most efficient power plants, is now 
under construction in Chicago at 1ooth street 
and the Calumet river. This will be the fourth 
great central generating plant to be erected in 
the city by the Commonwealth Edison Co. to 
supply electrical energy for lighting, industrial 
power service and street railway operation. 
“Calumet Station” is the name by which this 
new plant is designated, and it is being located 
near the heart of the great industrial district to 
the south of the city proper, where a power 
load of enormous magnitude’ and density awaits 
the availability of adequate central-station serv- 
ice. The site has an area of 43 acres to give 
space for large coal storage and provide for 
future extension. Plans have been made for a 


6-unit station, but at the present time only two 
12,000-volt, 3-phase, 60-cycle, 30,000-kw. units 
are to be installed. The power-plant buildings 
are to consist of a switch house, transformer 
house, turbine room and boiler house, and just 
enough of the new structures are to be completed 
now to house the first two units. 





Features in the design of the station place it a 
step in advance over other plants now operated 
by the company. One of these features is the 
great area occupied by the boiler and coal- 
handling equipment, 65% of the total building 
area being given over to this equipment. The 
boilers are of the Babcock & Wilcox “Alert” 
crossdrum type with 20-ft. tubes, 4 in. diam., 
and each contains 15,089 sq. ft. of heating sur- 
face. The superheaters with each boiler have a 
total heating surface of 4052 sq. ft. Present 
plans call for four boilers per unit, but the first 
two units are to be served by only seven boilers, 
the guaranteed evaporation from each boiler be- 
ing 150,000 lb. of water per hr. This guarantee 
allows for boiler operation at about 300% of 
normal rating. Two forced-draft Coxe chain- 
grate stokers, having a combined active area of 
368 sq. ft. and a ratio to the steam-making sur- 
face of 1 to 40, will be installed under each boiler. 
With a headroom of 20 ft. from the grate to the 
tubes the furnace of each boiler will have a 
volume of 6700 cu. ft., or 0.364 cu. ft. per 
lb. of coal burned per hr., figuring on a com- 
bustion rate of 50 Ibs. of coal per sq. ft. of grate 

















View Showing Progress Already Made in Erection of Buildings for Calumet Station. 
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per hr. Steel stacks serving the boilers will be 
16 ft. diam. and rise 167 ft. above the grate. 
Forced-draft fans will supply air to the furnaces 
and induced-draft fans, driven by 200-hp. motors, 
will draw the gases from the economizers. There 
will be one steel-tube economizer per boiler, con- 
taining 9660 sq. ft. of surface split up into three 
sections with the tubes running crosswise with the 
boiler tubes. A net gain of about 10% over the 
possible 74 or 75% efficiency obtainable from the 
boilers alone is expected to result from the oper- 
ation of economizers. 


PROVISIONS FOR HANDLING AND CRUSHING COAL 
AND REMOVING ASH. 


Continuous bucket elevators will be used to 
raise coal to the top of the overhead bunker, and 
from here belt conveyors will distribute it to the 
bunkers. An innovation in the company’s coal- 


crushing practice will be the use of a Bradford 
breaker which is unusually heavy and substantial 
and will automatically pass out the scrap iron, 
slate, etc. 


Ashes from the hopper beneath the 
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Diagram Showing Prominent Features of Boiler-House Construction. 
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stoker will be dumped directly into railway cars, 
as the plant has been built at the proper elevation 
to permit this practice. 

Of the two generating units to be installed at 
the present time, one is a 7-stage 1800 r.p.m. Gen- 
eral Electric machine having the highest economy 
at 75% load. Steam at 300-lb. gage and about 
225 deg. F. superheat, giving a final steam tem- 
perature of approximately 650 deg. F. is to be 
delivered to the turbine. The other turbine is a 
tandem-compound Westinghouse unit similar to 
the one already installed at Northwest station, 
the speed of this machine being 1200 r.p.m. Both 
turbogenerators are rated at 30,000 kw. at 85% 
power-factor. Surface condensers having a cool- 
ing area of 1.73 sq. ft. per kw. of generator rat- 
ing will be used, and the motor-driven circulating 
pumps will have a capacity of 55,000 g.p.m. In 
the condenser special washers are to be provided, 
which will allow cleaning the condenser while in 
operation. To reduce hand labor there will be 
double sets of revolving screens at the intake for 
condenser-circulating water. It is anticipated that 







vent 


Skylight 











0ior 
Leve/ Fiul/ 








' Economizer 
Wok 







ees ET! 




















May 28, 1921. 


the fuel cost will form about 86% of the station 
generating cost and that 19,000 B. t. u. per 
kw-hr. will be required. 


TURBINE DESIGN OF WELL-ESTABLISHED TYPE 
ADOPTED FOR CALUMET. 


As has already been suggested the turbine de- 
sign employed follows standards already fairly 
well established, but the switching and switch- 
house construction represents a number of ad- 
vanced ideas and designs. The switch house of 
the modern central station has developed from 
a humble beginning, as a gallery or series of gal- 
leries in the engine or turbine room, to a struc- 
ture of great magnitude and cost and an analysis 
of the constituents of the cost brings out the evi- 
dent importance of this primary distribution 
center. In no other part of the central station is 
there a power concentration equal to that on the 
bus system of the switch house, and experiences 
of the past point out the consequences of switch- 
ing failures in such a manner as to justify the 
costs of building for absolute safety. The most 
important consideration in the design of a switch 
house is the provision against a bus short-circuit, 
and involved therein are two fundamentals aside 
from apparatus of adequate design—the proper 
interphase spacing and phase-ground spacing of 
conductors. A type of design which would elim- 
inate short-circuit possibility was the ideal kept 
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Diagram Showing Prominent Features of Switch and Turbine-House Construction. 
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in mind throughout the planning of the switching 
layout for Calumet station. 

In energy centers where a high degree of safety 
is needed such precautions as the use of barriers, 
insulation, and armor are inadequate, although 
the factor of safety which such safeguards afford 
can in theory be increased by increasing the 
quantity and quality of the various elements em- 
ployed. However, at Calumet station it was con- 


_ sidered best to provide for safety by a proper 


grouping and distant spacing of the various 
phases and conductors. The conductors and 
switch mechanisms for each phase are grouped 
together in 4-story building’ arrangement, the 
basement story being used for the installation 
of potential transformers, disconnect switches, 
and the distribution of conductors from the cable 
terminals. Reactors, current transformers and 
the main busses are installed in the story at 
ground level, and oil switches, disconnects and 
the line busses are mounted on the next floor 
above. Immediately above this is located the 
mechanism floor where oil-switch operating 
mechanisms are installed. Partitions running up 
through the switch house, except on the mechan- 
ism floor, separate the equipment for each phase 
from the other two into separate rooms, and in 
addition partitions separate the equipment of 
bus No. 1 from bus No. 2 for each phase. As 
(Continued on Page 870.) 
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Fisk Street Plant and Evolution of 
the Turbogenerator 


Unit After Unit Is Installed and Proved Only to Be Discarded for 
Later, Larger and More Efficient Machines—Station Is Now Op- 
erating Fourteen Units with Combined Capacity of 230,000 kw. 


Steam turbines that were of great capacity for 
their time were first used in a large central station 
in Chicago in the Fisk Street plant of the Com- 
monwealth Edison Co. The first unit, rated at 
5000 kw., was placed in service in 1903. It was 
originally planned to install 20 of these machines, 
giving a total station capacity of 100,000 kw., but 
developments in design took place so rapidly that 
the first plans were discarded long before they 
could be carried through. Larger machines were 
installed only to be discarded as still larger and 
better equipment became available. Thus, this 
plant became the proving ground of the turbo- 
generator, and the plant and its operating men 
have witnessed practically every advance and im- 
provement that has taken place during the past 
18 years, while central-station practice and 
service has developed from a modest position to 
a place of the greatest commercial and social 
importance. 

There is now installed at Fisk Street station a 
total of 14 units having a combined capacity of 
230,000 kw., or more than twice the capacity 
originally planned. Of these 14 units Io are rated 
at 12,000 kw., one at 20,000 kw., one at 25,000 
kw., one at 30,000 kw., and one at 35,000 kw. 


The first 11 machines are of the vertical type, 
and the last three are horizontal-shaft machines. 
Boilers rated at from 500 to 1440 boiler hp. are 
installed in the boiler house. The older and 
smaller boilers are served by chain-grate stokers 
and natural draft. Coxe forced-draft stokers are 
used in connection with the newer and larger 
boilers. : 

Fisk Street station, together with Quarry 
Street, is connected by a set of cables with North- 
west station, so that all may work together or one 
may transfer energy to the other in case of need. 

It may be interesting to note also that Fisk 
street station was the first large station ever 
planned to use turbines exclusively as prime 
movers. A recitation of the troubles encountered 
in the early days at Fisk street would lead to the 
belief that sane men would have given up the 
effort to build other and larger plants, but failure 
was not one of the items planned in the industry 
and the operating men and engineers refused to 
recognize it as the ultimate end of their labors. 
Today this great plant continues to give service 
of the highest order, and no other station in the 
world can claim to be its superior in capacity and 
service to the public. 

















Exterior View of Fisk Street Station, Taken From Across the River. 
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Quarry Street Station Stands as 
Originally Planned 


Installation Includes Fairly Large Vertical Generating Units— 
Eight Boilers for Each of the Turbines — Chain-Grate Stokers 
and Natural Draft Used—Operates in. Parallel with Fisk Street 


On March 1, 1908, Quarry Street station, the 
second of the great generating plants in Chicago, 
was put into service. At this time the design of 
stokers, boilers, turbines and generators had_be- 
come fairly well balanced, and as the need for 
expansion was steady and rapid the entire plant 
was erected and equipped before improvements of 
sufficient importance had been developed to jus- 
tify variation from the original plans. As a con- 
sequence this station stands today practically as it 
was designed, and as yet it has not been found 
necessary to discard either the plant as a whole 
or its equipment because of the higher efficiencies 
of newer machinery. However, the increasing 
demand for service has been so great as to require 
the use of all available equipment together with 
all new capacity that could be provided, so that it 
seems evident that Quarry Street will continue to 
operate as it is for some time to come. 

There are installed in this plant six vertical 
turbogenerators, each rated at 14,000 kw. A total 
of 48 Babcock & Wilcox boilers, rated at 500 
boiler hp. each, are provided to serve these ma- 
chines. The furnaces are equipped with chain- 
grate stokers and natural draft is employed. The 


smokestacks, eight in number, are arranged in 
two rows at either side of the boiler room, which 
extends along the entire length of the plant with 
all boilers facing on one common firing aisle. 

Quarry Street station lies just across the river 
from the Fisk Street station and the two plants 
operate together in quite the same manner as two 
different sections of a single station are often 
operated. They are connected to a common bus 
system through cables in a tunnel under the river. 

Because of the fact that Quarry street was sup- 
plied with equipment of uniform design and size 
it has avoided many of the troubles encountered 
in Fisk street. But because of its completion as 
originally planned it was not accorded the privi- 
lege of extending itself in capacity. But linked as 
it is with Fisk street it shares the honor, and also 
the burdens, of carrying a full share of the great- 
est central-station load ever concentrated in such 
a small area as that occupied by the two plants on 
opposite sides of the Chicago river. With their 
towering smokestacks, their great buildings and 
their enormous piles of fuel these two stations 
present a truly inspiring and wonderful appear- 
ance. 











Firing Aisle in Boiler Plant of Quarry Street’ Statién~of* Cétimonwealth Edison Co., Chicago. 
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Northwest Station Marks Passing 
of Vertical Turbine 


Original Design Abandoned when Horizontal Machines of Much 
Greater Capacity Became Available—Motor- Driven Auxiliaries Em- 
ployed, Using Power from Main Bus — Largest Unit 35,300 Kv-a. 


The original units around which the design of 
the Northwest plant was laid out were rated at 
20,000 kw., provision being made for six gener- 
ators of this capacity. These machines were built 
with vertical shafts in conformity with existing 
practice in the construction of smaller units and 
were the last large vertical units built in this coun- 
try. ~All auxiliaries were steam-driven in the 
original design. 


The main units comprising what may be termed | 


the new section of the plant are all of the hori- 
zontal-shaft type. One of these machines is rated 
at 30,000 kw. and generates electrical energy at 
gooo volts at a frequency of 25 cycles. The tur- 
bine driving this unit may be described as being 
of the tandem-compound impulse type. A second 
unit, driven by a simple impulse turbine, is rated 
at 35,000 kw. and generates energy at the same 
voltage and frequency as the first machine. Two 
other units, rated at 35,300 kv-a., generate energy 
at 12,000 volts and 60 cycles. The turbines of 
these two sets are of the reaction single-flow 
high-pressure and triple-flow low-pressure type. 
All four of these machines take steam at 230 lbs. 
gage and 200 deg. F. of superheat, exhausting 


View of Generator Room at Northwest Station of Commonwealth Edison Co., Chicago, Showing ‘Old and New Units. 


into the condensers at a pressure of approxi- 
mately 1 in. 

Energy for the various auxiliaries in the new 
section of the plant is supplied at a pressure of 
440 volts from a transformer substation located 
in the next building just east of the turbine room. 
There are three 3-phase, 60-cycle transformers, 
rated at 2000 kv-a. and reducing the 12,000-volt 
bus voltage to 440 volts for auxiliary service, in- 
stalled in this substation. Two transformers are 
required to supply the load and one is held in re- 
serve for emergency use. These transformers 
are connected each to a separate line bus. The 
line busses are arranged to connect through 
switches to two different main busses in the sta- 
tion, to an outgoing line to a substation, and to 
an incoming line from another generating station 
in order to guard against the chance of failure of 
auxiliary power service. 

From this brief description it may be seen that 
Northwest station has witnessed the transition 
from the large vertical to the large horizontal 
turbogenerator. It has also seen the development 
of motor-driven auxiliaries and the initiation of 
the use of alternating current for house service. 
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Advertising of Facts and Figures 
by Central Stations 


Generalities in Paid Newspaper Space Considered Uneconomical 
and Inefficient—An Intelligent Housewife Should Be Invited to 
Collaborate in Preparation of Advertising for Local Campaign 


By C. A. TUPPER 


President, International Trade Press, Inc., Chicago. 


In extending the lighting or commercial day 
load of a central station, one of the best means of 
preparing the way for the work of solicitors lies 
in the field of local advertising. In the past the 
announcements of electric companies, in common 
with those of other public-service corporations, 
have been mostly corfined to rebutting the attacks 
of politicians or local demagogues, pointing out 
undue burdens of taxation, unreasonable laws or 
ordinances, difficulties of service, etc., or to gen- 
eral claims of “striving to please” the public. 

Some of this class of advertising, if well con- 
ceived and presented, may be advisable as an 
offset to pernicious political activity, but the public 
seldom takes much interest in it, and, aside from 
the remarkable “good-will” advertising campaign 
inaugurated by the National Electric Light Asso- 
ciation, which has already been very fully de- 
scribed in the ELEcTRICAL REvIEw, the announce- 
ments of electric light and power companies 
should be on an entirely different basis. That 
basis is merchandising. 

The service which they have to offer is a com- 
modity, the same as breakfast food or furniture 
or coal. It is sold, per unit, on a certain margin 
of profit. The business of the company is to in- 
crease the number of units disposed of by creating 
a greater demand for the service. 

There are many methods of doing this, and the 
direct use of solicitors is one of those that are 
practically indispensable; but the most effective 
and relatively the cheapest means of introducing 
and supplementing the work of such solicitors is 
through the advertising columns of the local 
papers. 

In this advertising, to yield adequate returns, 
certain definite principles of merchandising must 
be followed. It is not enough to make general 
statements of readiness to furnish the service, 
whatever it may be, at certain rates. The an- 
nouncements in the papers should contain facts 
of definite interest to the people of the town, 
whether as householders or as business men and 
women. 

To cite a concrete case: There is a corporation 
in a city of the Middle West which operates street 
and interurban railways, an electric power and 
lighting system and a heating plant which sup- 
plies steam through underground conduits to 
buildings in the business district. Its business 
may be divided as follows: 


(1). Lighting of streets and public buildings under 
municipal contract. 
(2) Lighting of factories, stores, hotels and restau- 





rants, dwellings, etc., and supplying current for irons, 
table appliances, ranges, vacuum cleaners, washing ma-: 
chines and for other domestic purposes. 

(3) Promoting use of electric signs, theater and hall 
dimmers and other specialties, with corresponding sup- 
ply of current. 

(4) Furnishing industrial power, principally electric 
energy for the operation of motors and heating devices 
used in processes of manufacturing, also for illumination 
of such plants. 

(5) Sale of lamps, electric appliances for hotels, 
restaurants, stores, domestic use, etc. 

(6) Sale of transformers, motors and other power 
equipment. 

(7) Sale of steam for heating and industrial proc- 
esses, as in cleaning establishments. : 

(8) Transportation of passengers, the existing fran- 
chises not including freight. 


For each of these lines there are a thousand 
and one ways of reaching through the local news- 
papers people directly interested, or who may be 
interested with proper effort. Following are a 
few pertinent examples: 


Economy OF NEWSPAPER ADVERTISING OVER 
PERSONAL SOLICITATION. 


Take the matter of residence lighting. Many 
people who now use gas or oil lamps would be 
glad to have electric lights and could well afford 
them; but, in probably the majority of instances 
they either fear the cost of service or have an 
idea that the expense of the necessary wiring 
would be very considerable. The plan of having 
solicitors make calls from door to door for the 
sake of finding the home-owners who are favor- 
ably disposed towards electric lighting is a most 
expensive proceeding. Even where this favorable 
predisposition exists in the family it has usually 
been in the form of a vague wish and not talked 
over to any great extent. Then the wage earners 
of the family, who really have the deciding votes 
in such a matter of domestic economy, are ordi- 
narily away at the time of a solicitor’s visit and 
he can make little headway with the “women- 
folks” at the house until there has been some 
preparation. How to prepare the way is, there- 
fore, the principal problem to be solved here. 

One effective means would be to publish, say, in 
the Saturday night or Sunday paper, for a period 
of weeks, views of residences of different sizes 
and descriptions, one at a time, with a statement 
to the effect that this “cottage” or “bungalow” or 
8 or 10-room house had been wired complete with 
fixtures, and so many lamps installed, for so 
many dollars. By selecting from recent cases 
houses where the monthly bills show fair averages 
for the sizes of the dwellings, and securing photo- 
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tographs for reproduction (naturally with the 
owners’ permission), it could also be stated that 
the expense of electric lighting for the particular 
residence shown was such an amount in dollars 
and cents for the preceding month. The balance 
of the advertisement, with the name of the public- 
service corporation prominently displayed, could 
be made to suit local tonditions, but it should not 
contain much additional matter. Neither ought 
such an advertisement to be mingled with the an- 
nouncements of real-estate dealers concerning 
their “beautiful subdivisions,’ but should stand 
out alone in another part of the paper ; that is, for 
at least the initial campaign. 

If concisely and attractively presented, this ad- 
vertisement will start many family discussions 
and almost inevitably lead to gradual extension of 
the company’s lighting service, particularly if sys- 
tematically followed up at reasonably frequent 
intervals. It can also be combined to advantage, 
as a distinct and separate auxiliary method, with 
the advertisements of real-estate firms, builders 
and architects, where plans of houses are shown, 
at a fair proportion of the expense as agreed 
upon, and carried further afield, if local condi- 
tions warrant, into the realm of factory and store 
illumination, etc. In fact, the ramifications of the 
idea are innumerable. Its essence is to impart 
facts and figures which will give the public some- 
thing with which to compare previous expense 
and experience and to serve as a basis for con- 
sideration. 


INTEREST AWAKENED AND DESIRE CREATED BY 
Locat ADVERTISING. 


A similar line of action may be pursued with 
reference to extending the use of electric current 
for domestic household purposes other than light- 
ing. For example, there are flatirons, curling 
irons, chafing dishes, cookers, egg, batter and 
cream beaters, coffee urns, food warmers, heating 
pads, foot warmers, fans, motor-driven vacuum 


cleaners, washers, sewing machines and_ other 


light, portable appliances of utility or luxury 
which are beginning to be extensively introduced 
in dwellings and apartment houses, not to speak 
of apparatus, such as radiators, bath cabinets, etc., 
which has gained but a limited vogue. 

Take electric flatirons. This alone is an excel- 
lent subject for newspaper advertising which will 
serve as an entering wedge for many applications 
of electricity in the household. The usual method 
of bringing it before possible users is to show a 
picture of a pretty girl in a frilled cap apparently 
flirting with someone over an ironing board. Ap- 
pended to this is the announcement that flatirons 
of different shapes and sizes may be had at the 
address given or will be furnished on trial. Ordi- 
narily, too, the expense of such advertising is 
borne by some dealer in electric specialties, whose 
sole return is in the small profit on sales rather 
than by the central-station company which will 
benefit most largely, and over a long period, from 
the increased use of energy. 

The returns from advertising of the character 
described are, of necessity, relatively insignificant. 
The pretty girl ironing is looked at appreciatively 
by the male portion of the community ; but except 
perhaps for the hallroom boy who presses his 
trousers under the mattress, they are not moved 
with any yearnings to buy electric irons. 








Vol. 78—No. 22. 


To interest the. “lady of the house” it is neces- 
sary to give facts as tangible as those of the an- 
nouncements made by the leading department 
store, where “perfectly lovely $10 waists will be 
on sale next Friday, from Io a. m. to 4 p. m., at 
$3.69.” The writer must confess to knowing little 
about the ironing of ruffles or pleats or shirt- 
bosoms but, from the comments made in his own 
household on work returned from the laundry or 
executed by a laundress in the basement, it is ob- 
vious that the women have very decided views on 
this subject, with a range and variety of expe- 
rience which is beyond the ken of a mere male 
creature. 


Goop ADVERTISING GIvES FACTS AND FIGURES 
OF INTEREST TO WOMEN. 


It would seem, therefore, that a most effective 
campaign for the sale of electric flatirons might 
be carried on in the newspapers of any populous 
community by the presentation of facts and figures 
of direct interest to the housewives. For ex- 
ample, references might be made to the fact that 
a constant heat at any desired temperature can 
be uniformly maintained in the electric flatiron, 
that elimination of cooling and the necessity for 
reheating saves so much time that the ordinary 
day’s ironing can be done in a few hours, that it 
keeps an undesirable heating element from the 
house in summer, that it does away with scorch- 
ing, etc.; but, above all, figures of the cost of en- 
ergy should be stated on the basis of the ironing 
for an average family. This statement should 
include so many flat pieces, specified as table- 
cloths, sheets, towels, pillow-cases, etc., so many 
frilled Princess slios or dresses or unmention- 
ables, so many shirts and collars, etc., and an esti- 
mate of the yearly saving from prevention of 
spoilage which can reasonably be deducted from 
the gross cost. If possible, mention ought to be 
made of families in different parts of the com- 
munity, particularly those with well-known 
names, who are using or can be induced to use 
electric irons. As to the exact nature of the copy 
to be inserted in newspapers, the above details are 
merely given here as suggestions. In practice it 
should be written under the supervision of a 
thoroughly competent housewife who is acquaint- 
ed with all of the ins and outs of domestic laun- 
dering and knows just what facts will attract 
immediate attention from other women having 
similar responsibilities. 

Similar suggestions might be made with refer- 
ence to washing machines and mangles. 

Consider, again, electric motor-driven vacuum 
cleaners. There is hardly a housewife in the land 
who would not like to have one of these con- 
venient auxiliaries, but the first cost and the oper- 
ating expense combined seem to most of these 
ladies more than they want to take from other 
pressing necessities. Here the advertising col- 
umns of the local “home paper” can be called into 
service to show the actual saving in household 
maintenance which this device effects, i. e., the 
less frequent “house-cleanings” essential to a well 
regulated home, the. greatly lengthened life and 
beauty of rugs, carpets, draperies, etc., from the 
daily quick removal of dirt and particles of sand, 
and other facts of similar import. Couple with 
these the actual expense for energy with which 
to operate a. vacuum cleaner in, say, a-.10-room 

















May 28, 1921. 


ELECTRICAL REVIEW 














teas |: 
qn nant .) | 3 


yard 












ae ] 


Better Lighting 


vane increases 
ndustrial acci ue 
Ss proven by scientific en This the illuminat 


TTER li 
Production, decreases 











ite io ‘ : 
\ o Great ae ro price: Practically a Por Painstakin ctri 
e co ign : ive of of in " ° 
HOUT electric se eprise and of = nant ae s jidement of latte kay longer pet mene = amazing rapiq TIC Service 
1 js the ente tinct rid- acts and fj requireme ; ™ completed ity with wh: 
1. i s' nt th ht i 1o. “gures, a fi nts. His buildi ted nowadays jc ; which 
: pusiness t intensit Oot cand] ng gen lays is ing 1 moder, 
esive ©. has 1€8. an expert’ ¢ rule for men US and ski deed a trib " construct; 
he proste avertiser , ete Pert’s knowled r ts and th il, Hi Tibute to NStruction is 
aurer. * er and a nes of ge of uni Make ¢ e urgent nee realty val architectural] 
theatre orto Broadway: ye attracts nny adds 3 yet we benefits:and econom; an cconamn omet tenancy oo ing, onan Ous pd 
gistine ising Pays: mpressior oth by industrial ]j omies that r ecessity, Tuctures yin Manha 
gavertis! ces yingetMBS  epective bo! to hun- der . ighting ha esult from Electri 2 : + Once the ttan, 
: a 4 S alw, : Tic § : yY ar 
ight: ¥* cree eteriors ani ectric het \ays * mers, dvice, without cost. on ‘S$ made it It patna ae 1S essential ¢ © started, 
: ” red - ur present lightin eee mixers ho almost every build 
ir} 8 ilities for +, ists and ¢ ing operat; 
i 3 Tush Tanes and Tation. 
ce requirem work at n nd affords 4, 
we are Shame re often Pm ras Even emen 

















Electric Household Appliances 


‘Ts drudgery of household work and its drain upon human 
: strength has inspired the creation of the modern electrical 
devices for home work now in such common use and great 
demand For ordinary washing or for dish washing; for house 
cleaning, ironing or sewing; in fact, for almost every duty that 
taxes human vitality, an electric appliance is available to simplif 

and make less burdensome the work involved. . 


It is particularly gratifying to us that much of the Electric Ser- 
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Shops and Stores 


LECTRICITY'S contribution to modern merchandising is 
E considerable Its use has resulted in cleaner and better 
attractive and good looking window displays, 
nveniences that are operated 
tion of time and labor The 
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house, and you have a proposition which will 
appeal to all families who are comfortably sit- 
uated. Here, again, specific reference to well- 
known residences where such cleaners are used 
will be very useful in clinching the argument. 

Where the public-service company is itself a 
large dealer in electric appliances and maintains 
show-rooms and a force of demonstrators, there 
is added incentive for the right sort of local ad- 
vertising, but the main thing to keep in mind 
should be the extension of the use of energy. 
Hence, attention can be concentrated upon that 
purpose and the sale of the apparatus made only 
incidental. Personally, the writer would favor 
leaving this to dealers, if the latter will be content 
with moderate profits, and securing their active 
co-operation in the campaign along lines which 
are demonstrated to be of mutual advantage. 

It should also be borne in mind by both the 
managers of public-service corporations and the 
business managers of newspapers that this class 
of local advertising will have a powerful auxiliary 
in the nation-wide campaigns which have been 
entered upon by large manufacturers of electric 
appliances in advertising (1) to local contractors 
and dealers through the trade press and (2) to 
the public at large through the popular magazines. 
The facts in regard to these campaigns are so 
well known or can be so readily ascertained that 
they require no extended mention in this article. 
As an element in the success of local sales-effort, 
however, their influence should have due consid- 
eration in order to make this dovetail as effectively 
as possible with the appeals made in newspaper 
copy. 

One reason why this fertile field of advertising 
in the daily press has remained almost unculti- 
vated is the fact that the more aggressive electric 
service companies have been diverted from it by 
the publication of their own papers, some of 


which have attained enormous circulations by 
~f o 


being mailed or distributed gratuitously to the 
people of the communities in which they are op- 
erating. This method of direct appeal has un- 
doubtedly shown results, but it is the ~writer’s 
opinion that for the same. expenditure of money 
much more could be done with displays in the 
local newspapers. 

This is, however, a case where the manage- 
ments of the latter have literally been “asleep at 
the switch.” They have not only made little or 
no effort to prevent the shunting away of this 
profitable business, but appear to have been ac- 
tually ignorant of its possibilities. Instead, they 
have made frantic efforts to secure the class of 
advertising which public-service corporations 
have come to regard as a necessary evil, with the 
idea merely of “protecting themselves,”’ which thev 
frankly regard in the same light as blackmail and 
which they curtail-or cut off just as much as 
they dare. 

Advertising which is done on the basis of mer- 
chandising is an entirely different proposition. 
When demonstrated as an asset instead of a bur- 
den, it will be considered as indispensable in the 
business of a public-service company as in that of 
a dry-goods store. The two can be put and main- 
tained on precisely the same plane so far as 
productiveness is concerned. 

For the excellent examples of local advertising 
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shown herewith the writer is indebted to the 
United Electric Light & Power Co., of New York 
City. 

In the above discussion there have been touched 
upon only a few phases of the general subject, but 
the same ideas can be applied to the systematic 
extension of other branches of public service un- 
der corporate control, including many that have 
not been mentioned. The use of electric current 
for industrial power, heating and illumination 
offers a subject which, from the writer’s expe- 
rience in the sale of electrical apparatus, can be 
made especially fruitful in suggestions for news- 
paper advertising. The best opportunity for start- 
ing a successful advertising campaign is, however, 
in the domestic and industrial fields, and this can 
be made the basis of more extended effort on the 
part of the daily papers and the public-service 
companies, in co-operation, to develop to the full- 
est extent the opportunities latent in any live com- 
munity. 


ELEPHANT BUTTE POWER PLANT ON 
RIO GRANDE RIVER. 


Cone & Harris, consulting engineers, Los An- 
geles, have made investigations for use in a pre- 
liminary report they are to make as to the prac- 
ticability of installing a hydroelectric power plant 
at Elephant Butte dam on the Rio Grande in 
New Mexico. The report will be made for the 
information of the Elephant Butte Irrigation 
District.of New Mexico, and the El Paso County 
Water Improvement District of Texas, whose 
residents are the water users of the Elephant 
Butte project, and for the city of El Paso, Tex., 








| 










Down Stream Side of Elephant Butte Dam. 
This plant is located on the Rio Grande River. The 
rocky ledge at the right is the site for the proposed 
hydroelectric power plant. 


as one of the principal prospective consumers of 
electric power. The proposed plant, the turbines 
for which will operate under an average head of 
175 ft., will have a generating capacity of 18,000 
kw. Elephant Butte dam has the maximum 
storage capacity of 2,638,000 acre ft. 





The Springfield (Ill.) Chamber of Commerce, 
after announcing a public forum at which the 
merits of state commission regulation of utili- 
ties was to be discussed, was forced to call it 
off because of its inability to find a speaker who 
would advocate abolishing the commission, 
Speakers who would advocate retention of the 
commission were readily available, but messages 
sent throughout the state failed to locate any one 
who would appear and uphold the so-called 
“Home Rule” end of the argument. 
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Armour Institute of Technology 
and Its Work 


Electrical and Other Engineering Courses Assigned in Day and 
Night Classes—Graduates of the Institute Are Rendering Great 
Service in Chicago as Well as Throughout the Entire Country 


While the City of Chicago has grown as an 
industrial and commercial center it has also de- 
veloped as an educational center. This is shown 
by the large number of schools, both public and 
private, offering instruction in a great variety of 
general and special courses. Of these, the engi- 
neering schools have contributed their share to 
the city’s development, and the importance of 
education in such schools is being increasingly 
appreciated. 


Armour Institute of Technology was among. 


the first of the technical schools to be started in 
Chicago and was founded nearly 30 yrs. ago by 
Philip Danforth Armour. It began instruction in 
September, 1893. At that time 4-yr. college 
courses in mechanical and electrical engineering 
were established, and a union was made with the 
Art Institute of Chicago for the developing of a 
college course in architecture. This was accom- 
plished in 1895 by the organizing of the Chicago 
School of Architecture. 

As the demand for engineering education in- 
creased courses were organized in civil engineer- 
ing ifi 1899, in chemical engineering in 1901, in 
fire-protection engineering in 1903 and in indus- 
trial arts in 1911. In order that the various engi- 











General View Showing Buildings of the Armour :Institute of Technology, Chicago. 


neering courses could be more fully developed 
with the facilities available, the courses of instruc- 
tion which had previously been offered to young 
women were discontinued in 1902. For similar 
reasons the Armour Scientific Academy, which 
had occupied a part of the buildings of the Insti- 
tute, and had given instruction of approximately 
high-school grade, was discontinued in  IgIO. 
These changes, while giving more room for engi- 
neering instruction, were not sufficient to provide 
the facilities desired and Machinery Hall was 
built in 1901 to provide space for the engineering 
shops. Subsequently two more buildings have 
been erected to give additional space for mechan- 
ical engineering laboratories. 

To meet the demand for engineering instruction 
by men who felt they could not afford the time or 
the money necessary for a college course, or who 
had not the educational qualifications for admis- 
sion to such a course, an evening school was or- 
ganized in 1903. In order to make the evening 
school courses available to as many as possible, 
they have been made less mathematical, more 
elementary and more brief than the college courses 
given during the day. 

(Continued on Page 871.) 
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Computing Power-Factor Problems 
by Graphic Methods 


Use of Vector Diagrams in the Study of System Power-Factor and 
Influence of Adding Synchronous Motors for Improvement—Data on 
Efficiency of Machines — Typical Example Is Worked Out in Detail 


By THEO. SCHOU 


Chief Engineer, The Ideal Electric & Manufacturing Co., Mansfeld, O. 


Any alternating current system might be looked 
upon as a kv-a. vector consisting of two compo- 
nents—one watt (power) component and one 
wattless component. Referring to Fig. 1, vector 
OA represents a certain system in kv-a. at a cer- 
tain power-factor (Cos. 6). The watt component 
OB of this system is the projection of vector OA 
on the vertical axis marked YY, and the wattless 
component of this kv-a. system is represented by 


vector OC, which is the projection of vector OA | 


on the horizontal axis XX. As the watt compo- 
nent and the wattless component are displaced go 
deg. (electrical) from each other it will be seen 
that a power-factor circle drawn in as shown in 
Fig. 1 will give graphically the values of the watt 
component, wattless component and the power- 
factor (Cos. 6), where Cos. @ is equal to OB/OA, 
and, as OA represents 100% of the system before 
correction, the projection on the vertical axis YY 
of this vector will give the lagging power-factor 
and also the watt component expressed in percent 
power-factor, and the power in kw. in percent 
of the total kv-a. of the system. 

If now a load is connected to or disconnected 
from this system we can add or subtract this load 
vectorially, depending upon the kv-a. magnitude 
and power-factor of such load. Any such load 
may also be looked upon as a kv-a. vector con- 
sisting of two components—one watt component, 
which vectorially will add to or subtract from the 
system parallel to the YY axis, and one wattless 
component which, depending upon whether the 
current is lagging or leading, will add to or sub- 
tract from the system parallel to the XX axis. 

For instance, if we should connect a wattless 
load—leading current—of a magnitude of 30% of 
the system OA we would, from point A, vec- 
torially subtract vector AD from OA (vector OD 
represents the system after this load has been con- 
nected), and, referring to Fig. 1, we find that the 
resulting kv-a. vector OD is 78% of the original 
system OA, and the resulting power-factor 
has been raised from 60% before to 77% after 
this wattless load was connected. If, on the 
other hand, we would connect the same wattless 
load to the system, but this time at lagging cur- 
rent, we would vectorially add vector AQ to OA. 
In this case the resulting kv-a. vector OQ would 
be 125% of the original system, and the resulting 
power-factor would be lowered from 60% before 
to 48% after this load was connected. 

It may be*seen from’ Fig. 1 that as far as the 
resulting power-factor is concerned it will be 
raised, or corrected, by connection of loads hav- 
ing a power-factor of from 0% leading to nearly 


60% lagging, while connecting a load of exactly 
60% lagging power-factor will in this case neither 
raise nor lower the power-factor, as the original 
system OA is operating at that power-factor. 

Suppose vector AD represents a synchronous 
motor at 0% leading power-factor, or floating on 
the line, with no losses, and we now should de- 
crease the leading power-factor on the motor by 
giving the motor mechanical load, but keeping the 
kv-a. drawn from line the same by regulating the 
field rheostat; then, as we decrease the power- 
factor (Cos. 6,) on the motor from 0% leading to 
100%, point D evidently would travel on a circle 
having its center at A and a radius equal to AD. 
It is obvious that during this change of leading 
power-factor on the motor there is one load con- 
dition where the motor permits the _ greatest 
mechanical load while exerting its maximum 
power-factor correction. This load condition 
exists when the resulting kv-a. vector OE becomes 
tangent to the motor kv-a. circle. Referring to 
the diagram, such a load condition is represented 
vectoriaily by the triangle AME, where the vector 
AE is the kv-a. vector drawn from the line by the 
motor, vector ME being the wattless and the 
vector AM the watt component, and Cos. 6, 
(which equals 4M/AE) the leading power-factor 
of the motor. 

If we now should increase or decrease the mo- 
tor kv-a. vector the tangent point E would ob- 
viously travel on a circle with OA as its diameter, 
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Fig. 1.—Vector Diagram of Alternating-Current System 
With Loads Added. 
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and it can easily be proven that for any given 
power-factor there is one size of motor (rated in 
kv-a. input) that will deliver the largest mechan- 
ical load to the system while operating at its maxi- 
mum power-factor correction. With such a mo- 


tor added the resultant percent of kv-a. and the 


power-factor will be equal. Referring again to 
the diagram, the power-factor (Cos. 6) of the 
system before correction is 60% lagging; for this 
power-factor we find that a motor having a kv-a. 
intake from line (vector AH) of 45% of the 
original system, with a watt component of 20% 
and a wattless component of 40.3%, permits the 
greatest mechanical load while exerting its maxi- 
mum power-factor correction. The percent re- 
sulting kv-a. and power-factor as found by con- 
struction is 89%. 

Such motor capacities may be computed in a 
similar way for different power-factors as given 
in the accompanying table. 








TABLE SHOWING MOTOR INPUT AND OUTPUT FOR 
CORRECTION OF VARIOUS POWER-FACTORS. 





Power-factor -————— Motor —T -—Resulting—, 
Cos. @in kv-a. input. kw. output. kv-a. p-f. 
% Ja % % % 

50 50.0 25.0 86.0 86.0 

j 47.5 22.0 87.5 87.5 

60 45.0 20.0 89.0 89.0 

65 41.5 17.0 90.0 90.0 

70 38.0 15.0 91.5 91.5 

75 35.0 12.5 93.0 93.0 

80 31.5 10.0 94.0 94.0 

85 27.0 7.5 96 0 96.0 

90 22.0 5.0 97.0 97.0 

95 15.0 2.5 98.5 98.5 





In this table power-factor Cos. 6 is the power- 
factor of the system before correction; the motor 
kv-a. input, kw. output and resulting kv-a. are 
expressed in percent of the kv-a. of the original 
system. In connection with this motor capacity 
it should be noted and kept in mind that it should 
in no way be quoted or referred to as the ideal or 
most economical size of motor for a certain appli- 
cation. It is merely given for reference to show 
how the combined synchronous-motor load may 
be computed for a certain condenser center, where 
the combined synchronous-motor load should ex- 
ert maximum power-factor correction while car- 
rying mechanical load. ‘ This feature was thor- 
oughly analyzed by the writer in an article en- 
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Fig. 2.—Power-Factor Variation With Variations in 
Load and With Fixed Excitation. 


titled “Synchronous Motors for Power-Factor 
Correction.” 

Referring again to the diagram, a connected 
synchronous-motor load at 100%: power-factor is 
represented by the vector AF. In this case the 
wattless component ME has become zero, and the 
motor load, therefore; is represented vectorially 


.with leading power-factor, or, as in Fig. 1, vectors 
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as a straight line parallel to the YY axis. With 
such a unity-power-factor motor connected the 
resulting kv-a. is represented by vector OF which 
from the diagram is 120% of the original kv-a. 
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ao 
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Fig. 3.—Variations in Motor Ratings With Various Values 
of Motor Power-Factor. 


system. The resulting power-factor is found to 
be approximately 75%. If we should now, keep- 
ing the same kv-a. input to the motor, decrease 
the mechanical load and also the field excitation 
we could establish a motor-load condition as rep- 
resented by the triangle 4RG. The motor-input 
kv-a. vector is in this case AG, but the current is 
now lagging and therefore the motor is operating 
at a lagging power-factor equal to AR/AG, with 
a lagging wattless component represented by vec- 
tor RG. As the lagging power-factor (AR/AG) 
on the motor equals 0.84, or 84%, which is a 
higher value than that of the original system, the 
resulting power-factor therefore will still show an 
improvement and is found to be 66.5%. The re- 
sulting kv-a. in this case is found to be 128% of 
the original kv-a. system and is represented by 
vector OG. A load as represented by triangle 
AMN is by construction the same as discussed 
above when the motor was operating at a leading 
power-factor, and represented vectorially by the 
triangle AME. The effect of such a load, how- 
ever, is very much different, because the power- 
factor of the load although numerically the same 
has changed from leading (Cos. 6;) to lagging 
(Cos. 6;). 

For illustration there is given herewith in tabu- 
lated form, as taken from the diagram, the effect 
of these two loads on the original kv-a. system 
OA at 60% lagging power-factor. 








TABLE SHOWING RESULTS OBTAINED BY ADDING 
LOADS OF LEADING AND LAGGING 
POWER-FACTOR. 


Motor -—Resulting— 








Power-factor. .kv-a. input. Kw. output. kv-a. p-f. 
% % % % % 

58 leading 30 17.4 95 81.0 
58 lagging 30 17.4 129 59.5 





It will be understood that synchronous motors 
are aimed td operate at 100% or various leading 
power-factors only. In case, however, a syn- 
chronous motor has its field excitation set for 
full-load, 100% power-factor, then as the load 
fluctuates (increases or decreases) as it will in 
most commercial applications, the power-factor 
on the motor will change from slightly lagging to 
slightly leading. (See Fig. 2.) Load ‘vectors 
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located between AD and AF, will therefore rep- 
resent synchronous-motor or condenser loads, and 
load vectors with lagging power-factor, or vectors 
located between AF and AQ, represent inductive 
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Fig. 4.—Vector Diagram for Solution of a Specific 
Problem. 


load such as induction motors, arc lamps, trans- 
formers, etc. 

Synchronous motors may be rated either as 
100% (or unity) power-factor motors, or the 
kv-a. rating may be based on 80% leading power- 








MOTOR RATINGS WITH VARIOUS POWER-FACTORS. 





Motor rating Watt Waitless 

% P-F. in kv-a. component. component. 

eae eee 117.5 117.5 00.0 

DPitcecaccoukieck 111.0 100.0 48.0 

- See ee 100.0 80.0 60.0 

‘eee 92.0 64.0 66.0 

_ See 87.4 * 52.0 700 

DOr crises apices 83.4 42.0 72.0 

BD eG han vers 81.5 32.0 75.0 

Se ree 79.4 23.0 76.0 

_ a ee 78.4 15.6 77.0 

_| OR ey oan 78.0 8.0 c(i Of 
factor. In either case the maximum permissible* 


temperature rise may be 50 deg. C. In this re- 
spect it is of interest to note that, whereas the 
rating at unity power-factor is limited by the 
armature current and the pull-out torque, the 
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Fig. 5.—Resulting Power- Factor From Application of 
Motors With 0% Leading Power-Factor. 








_and, also, pull-out torque. 
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kv-a. rating at 80% leading power-factor is lim- 
ited by the field excitation. 

It is obviously of interest to know how syn- 
chronous motors may be rated for various power- 
factors as limited by armature and field current 
Based on the 80% 
leading power-factor 50 deg. C. kv-a. rating, 
the accompanying table gives in percent of this 
rating the kv-a. rating of the motor, and also the 
watt and wattless on for various leading 
power-factors from 100% to 10% (or approxi- 
mately 0%). 

Fig. 3 gives the tabulated information in curve 
form, which should be found to be extremely 
valuable for practical application and estimating 
purposes. 


Potnts IN GrapHic METHOD OF COMPUTING 
PowER-FACTOR CORRECTION. 


In order to make use of the diagram (Fig. 1) 
a pair of compasses, a slide rule and a sheet of 
paper, preferably co-ordinate paper, will be need- 
ed, but in the field a piece of paper, some string, 
a stick pin, a pencil, and a slide rule might be 
used and still obtain results which are nearly 
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Fig. 6.—Resulting Kv-a. From Application of Motors 
With 0% Leading Power-Factor. 


enough correct for any practical purpose. In 
drawing up the diagram it is necessary to proceed 
as follows: 

First, draw up two axes 90 deg. displaced, simi- 
lar to the XX and the YY axes in Fig. 1. Make 
the XX axis horizontal and the YY axis vertical. 
Then lay off 10 equal units on the YY axis and 
mark off from O, where the axes cross each other, 
points up to 100; then draw a circle with a radius 
of these 10 units with O as acenter. Next, lay 
off the original system which it is desired to cor- 
rect. You must necessarily knéw the lagging 
power-factor of this system; for example, we will 
suppose this power-factor to be 60%. Then, 
draw from the point 60 on the vertical axis YY 
a horizontal line BQ until this horizontal line in- 
tersects the circle at point 4. The vector extend- 
ing from O to this intersection point, or vector 
OA, is then the original system expressed as 100% 
at a power-factor of 60% lagging. It is poor 
policy to lay out a system to actual scale in kv-a., 
as this will obviously lead to much tedious scaling 
off, and in most cases result in a badly propor- 
tioned scale and an incorrect result. 
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You are now ready to add any load for correc- 
tion, and in order to do so most conveniently it is 
best to proceed as follows: Draw two axes, one 
vertical (CF) and one horizontal (DQ), through 
the intersection point A of the original system and 
the power-factor circle. Now, draw a circle with 
this intersection point as a center and with 10 
units (preferably smaller) as a radius, this circle 
is the power-factor circle of the load. Loads at 
leading power-factors will be found by drawing 
horizontal lines from the proper point of this ver- 
tical axis to the intersection of the power-factor 
circle at the left, and lagging power-factors will 
be found in a similar way, but on the intersection 
points at the right. 

If you now know the kv-a. capacity of the load 
and the power-factor of same you can lay off this 
load as a vector and its magnitude will be ex- 
pressed in percent of the original system, and the 
power-factor is determined by the graphic method 
just mentioned. By giving these points a little 
consideration it will be found that the method of 
reducing the load to percentage of the original 
system is the only one of practical value. If you 
have a slide rule at hand this percentage is, of 
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Fig. 7.—Resulting Power-Factor From Application of 
Motors With 80% Leading Power-Factor. 


course, found easily ; otherwise it is necessary to 
divide the connected load in kv-a. by the original 
system in kv-a. and multiply by 100, and this will 
give the connected load expressed in percentage 
of the original system. 

After a certain load has been vectorially added 
and after the correction is found by measuring 
the distance from O to the extreme point of the 
load vector, using the same units as for the 
original system, the resulting kv-a. will then be 
found expressed in percent kv-a. of the original 
system. The resulting power-factor is found by 
prolonging the resulting kv-a. vector until it inter- 
sects the power-factor circle. Fhen, by projecting 
this point on the vertical axis you may read off, or 
scale off, the resulting power-factor in percent. 


~ PracTICAL EXAMPLES ILLUSTRATING METHOD OF 
PROCEDURE. 


Suppose a certain kv-a. system were given at a 
certain lagging power-factor, say 60%, and the 
problem was how to find the resulting power- 
factor and kv-a. after the following loads had been 
connected : ; 
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(1)—Addition of a straight condensing load, or 
kv-a. load, at approximately 0% leading 
power-factor, the magnitude in kv-a. of the 


sulting Kv-a 





% Power-Factor of System before Correction 


Fig. 8—Resulting Kv-a. From Application of Motors 
With 80% Leading Power-Factor. 


added load being equal to 50% of the kv-a. 
of the original system. 

(2)—Application of an 80% leading-power-factor 
synchronous motor which is drawing kv-a. 
from the line equal to 40% of the kv-a. of 
the original system. 

(3)—Connection to the system of a unity-power- 
factor synchronous-motor load with a capac- 
ity in kv-a. of 30% of the kv-a. of original 
system. 

Solution for Condition 1—Using the method 


.described we will lay off our original system as 


vector OA in Fig. 4. With A asa center, we will 
draw in our motor-load power-factor circle. A 
o% leading-power-factor load will evidently vec- 
torially add along line AB, and the magnitude of 
this vector AB is made 50% or half the length of 
vector OA. The resulting power-factor in this 
case will be found by prolonging vector OB until 
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Fig. 9.—Resulting Power-Factor From Application of 
Motors With 100% -Power-Factor. 


it intersects the power-factor circle at point G. 
This gives the power-factor after correction as 
approximately 89%. The resulting kv-a. is given 
by vector OB, the value of which is found to be 















67% of the original system. If this construction 
were carried through for different lagging power- 
factor values of the. system we would find the 
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Fig. 10.—Resulting Kv-a. From Application of Motors 
With 100% Power-Factor. 


corrective effect of various condensers as per 
Figs. 5 and 6. Fig. 5 gives the power-factor 
values of the system after correction when syn- 
chronous motors of approximately 0% power- 
factor are added to the system. The kv-a. capaci- 
ties of these motors vary from 10% to 50% of 
the kv-a. of the original system. For the same 
applied motors, Fig. 6 shows the resulting kv-a. 
after correction. It is, of course, understood that 


for motor ratings which lie between the curves 


interpolation or estimating may be used. 

Solution for Condition 2——Referring to Fig. 4, 
a load vector AC is laid off at 80% leading power- 
factor. As this motor kv-a. rating is to be 40% 
of the kv-a. of the original system, vector AE 
represents this capacity. In this case the resulting 
power-factor is found to be 85% and the resulting 
kv-a. approximately 107.5%. Figs. 7 and 8 give 
the resulting power-factor and kv-a. values for 
the application of an 80% leading-power-factor 
synchronous motor in capacities ranging from 
10% to 50% of the original kv-a. system. 








Fig. 11.—Efficiency of 60-Cycle, Squirrel-Cage Induction 
Motors at 100% Load. 


Solution for Condition 3.—A_unity-power- 
factor load naturally adds to the system along the 
vector AD, Fig. 4, and by making AF 30% of the 
original system vector AF represents in the dia- 
gram a synchronous motor operating at unity 
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power-factor with a kv-a. intake from the line of 
30% of the original system. In this case the re- 
sulting power-factor is found to be approximately 
75%, and the resulting kv-a. approximately 120% 
of the original system OA. Figs. 9 and I0 give 
the resulting power-factor and kv-a. values for 
the application of unity-power-factor motors, the 
capacities of which vary from 10% to 50% of 
the kv-a. of the original system. 

In the foregoing the connected or disconnected 
load has been referred to, assuming that the kv-a. 
component and also the power-factor of such load 
is known; generally, however, the available infor- 
mation as to the motor load to be connected and 
disconnected gives only the horsepower rating and 
speed. In order, therefore, to estimate the effect 
in case some induction-motor load is disconnected 
and a certain synchronous-motor load connected 
to a certain system knowledge as to efficiency and 
power-factor of such motor load must be known. 
We have: 

hp. rating X0.746 





Ky-a. input of a motor = 
Power-factor < Efficiency 


In order to facilitate the solving of such prob- 
lems Fig. 11 gives full-load efficiencies of 60-cycle 
squirrel-cage induction motors up to 50-hp. capac- 
ity and in speed ranging from 360 to 1800 r.p.m. 
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Fig. 12.—Efficiency of 60-Cycle, Squirrel-Cage Induction 
Motors at 100% Load. 


Fig. 12 gives similar information for ratings up 
to 500hp._ ‘Fig. 13 and Fig. 14 give information 
as to power-factor at full load for the same ratings 
and speeds. (For estimating purposes these 
curves may also apply to slip-ring induction mo- 
tors. ) 

Synchronous motors have no inherent power- 
factor characteristic as the power-factor may be 
varied at will by regulating the field excitation; 
usually, however, synchronous motors are oper- 
ated at either unity or 80% leading power-factor, 
and also as synchronous condensers. Fig. 15 
gives the full-load efficiencies of a line of 60-cycle 
synchronous motors operating at 100% power- 
factor, and Fig. 16 gives similar information for 
80% leading-power-factor operation. Fig. 17 
gives information as to the total losses of the same 
line of 60-cycle synchronous motors when oper- 
ating as synchronous condensers, or floating on - 
the line. The total losses are given in percent of 
the normal kv-a. rating, and it is of interest to 
note that the same percentage also applies to the 
leading power-factor at which the synchronous 
condenser is operating. 

In order to familiarize the reader with the above 
method and curves, the following example is 
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given: A certain system of 250-kv-a. capacity is 
operating at 68% lagging power-factor. In order 
to “boost” the power-factor a 75-hp., 600-r.p.m., 
squirrel-cage induction motor is disconnected and 


HP Rating, 40°C 





Fig. 13.—Power-Factor of 60-Cycle, Squirrel-Cage Induc- 
tion Motors at 100% Load. 


a synchronous motor of the same rating substi- 
tuted. Let us investigate what the result will be 
as to power-factor and kv-a. when this change- 
over has taken place, and when the synchronous 
motor’ is operated at (a) full load and 100% 
power-factor, at (b) full load and 80% leading 
power-factor, and (c) as a synchronous con- 
denser with 0% leading power-factor. 
Solution—Referring to Fig. 18, vector OA 
represents the original system of 250 kv-a., ex- 
pressed as 100% at 68% lagging power-factor. 
According to Figs. 12 and 14 a 75-hp., 600-r.p.m., 
squirrel-cage induction motor has a full-load effi- 
ciency and power-factor of 89.8% and 85.5%, re- 





spectively. The kv-a. input of this motor there- 
75 X 0.746 

fore = = 73 kv-a., or 29.25% of 

0.898 & 0.855 r 


the original system. The kw. component of this 
ky-a. vector, or the kw. input of the motor, is 
73 < 0.855, or 62.5 kw., which equals 25% of 
original system. 

Vectorially, this induction motor is disconnected 
from the system in the diagram (Fig. 18) as fol- 
lows: From point A lay off vector AB vertically 
downwards, so that AB equals the kw. input of 
the motor, or 25% of original system. Draw a 
horizontal line from B extending to the left, and, 





Fig. 14.—Power-Factor of 60-Cycle, Squirrel-Cage Induc- 
tion Motors at 100% Load. 


with A as a center and AC equal to the motor 
kv-a. input and equal to 29.¢5% of original sys- 
tem as radius draw an arc intersecting the hori- 
zontal line through B at point C. Triangle CAB 
now represents the 7%hp. motor which we are 








ELECTRICAL REVIEW 865 


disconnecting: Vector AC =kv-a. input = 73 
kv-a. = 29.25% of original system. Vector 4B 
= kw. input = 62.5 kw. = 25% of original sys- 
tem. Vector BC —wattless component = 


V AC? — AB? = 37.7 kv-a. = 15.1% of original 
system. Vector OC equals OL and represents the 
system after this motor is disconnected, and is 
found to be 72.3% of the original system 
(250 X 0.723 = 181 kv-a). The power-factor of 
this reduced system is found to be 59.5% by ex- 
tending line OC to the power-factor circle at point 
Q. It will be noted that the power-factor has 
fallen as the disconnected load was of higher 
power-factor than that of the original system. Let 
us now connect a 75-hp., 600-r.p.m., 100% power- 
factor synchronous motor to this reduced sys- 
tem OC. 

Referring to Fig. 15 we find that this synchro- 
nous motor has a full-load efficiency of 90.9%. 
The kv-a. or kw. input of the motor therefore 

75 X 0.746 
equals ——_———-— or. 61.7 kw., or 24% of the 
0.909 
original system. (a) Vectorially, as in Fig. 18, 
this motor is connected as follows: From point C 








Fig. 15.—Full-Load Efficiency of Synchronous Motors 
Operating at 100% Power-Factor. 


lay off vertically upwards the vector CF equal to 
the kv-a. or the kw. input of the motor which is 
equal to 24% of the original system. This syn- 
chronous motor is.now represented in the dia- 
gram by the vector CF, a vertical line only as the 
wattless component of this load is zero. From 
the diagram we find the resulting kv-a. after cor- 
rection represented by vector OF equal to ON 
equal to 89.2% of original system, or 0.892 X 250 
== 223 kv-a. The resulting power-factor after 
correction is found to be 75.8% by intersection 
of OF with the power-factor circle at point J. 
(b)—From Fig. 16 we find the full-load eff- 
ciency of a 75-hp., 600-r.p.m., 80% leading- 
power-factor synchronous motor to be 87.6%. 
The kv-a. input of the motor, therefore, equals 


75 X 0.746 oh 
or 80 ky-a., or 32% of original 





0.80 X 0.876 


system. The kw. component or the kw. input of 
the motor equals 0.80 X 80 or 64 kw., or 25.6% 
of the origiaal system. In order to vectorially 


connect this motor to the system OC, Fig. 18, lay 
off vector CD (kw. input of motor equal to 
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25.6% of the original system) vertically upwards. 
Then, with C as a center and CE (kv-a. input to 
motor equal to 32% of original system) as a radius 


4S SER GR 


LAP. 





Fig. 16.—Full-Load Efficiency of Synchronous Motors 
Operating at 80% Leading Power-Factor. 


draw an arc intersecting a horizontal line through 
D at point E. Triangle CED now represents this 
75-hp., 80% power-factor synchronous motor con- 
nected to the system OC. Vector CE equals the 





Fig. 17.—60-Cycle Synchronous Condenser LoSses in Kw. 


kv-a. input of the motor, or 80 kv-a., or 32% of 
the original system. Vector CD equals the kw. 
input of the motor, or 64 kw., or 25.6% of the 
original system. Vector DE equals the watt- 


: 

















> 


Fig. 18.—Diagram Showing Removal of One Motor and 
Addition of Another to System. 


less or reactive component, which equals 
VCE? — CD*, or 47.9 kv-a., or 19.2% of the 
original system. The resulting kvea. after correc- 
tion (vector OE = OM) is found to be 79% of 
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original system, or 0.79 X 250 kv-a. = 198 kv-a. 
The resulting power-factor is found to be 86.8% 
at point J where the extended line OE intersects 
with the power-factor circle. 

(c)—Referring to Fig. 3, we find that the kv-a. 
capacity of a synchronous motor, when running 
as a condenser at approximately 0% leading 
power-factor, is 78% of the 50 deg. C. kv-a. 
rating at 80% power-factor, or in this case 
0.78 X 80 = 62.5 kv-a., or 25% of original sys- 
tem. From Fig. 17 we find that such a condenser 
at 600 r.p.m. has 11.3% losses, or 0.113 X 62.5 = 
7.1 kw., or 2.83% of the original system. In the 
diagram, Fig. 18, triangle CHG represents such a 
synchronous condenser connected to the system 
OC. Vector CH equals the kv-a. drawn from 
the line, or 62.5 kv-a., or 25% of original system. 
Vector CG equals the total kw. losses of the con- 
denser, or 7.1 kw., or 2.83% of the original sys- 
tem. Vector HG equals the wattless component 
which is equal to WHC? — CG? or 62 kv-a., or 
24.8% of the original system. The resulting 
kv-a. vector OH, which is equal to OR, is found 
to be 56.6% of the original system, or 0.566 
250 = 142 kv-a., and the resulting power-factor 
after connecting this synchronous condenser 
equals 81%. 


WESTINGHOUSE COMPANY’S GROSS 
EARNINGS SHOW INCREASE. 








Annual Report Gives Amount of Unfilled Orders on 
Hand as $65,621,000—Company’s Position 
in Radio Field Strengthened. 


The gross earnings of the Westinghouse Elec- 
tric & Manufacturing Co. from sales billed for the 
year ending March 31, 1921, were, as shown by 
the company’s annual report, $150,980,000, which 
fs an increase of $15,000,000 over the gross earn- 
ings of the previous year. The manufacturing 
and selling cost was $138,774,000, and the net in- 
come available for dividends was $12,618,000, or 
16.8% on the company’s capital stock. Dividends 
at the rate of 8% per annum were paid during 
the year on both the preferred and common shares 
of stock. 

There is included in the cost $5,315,000 for de- 
preciation and adjustment of inventories, which 
were valued as of Dec. 31, 1920, at cost or market 
value, whichever was lower. An appropriation of 
$5,000,000 from surplus for a special contingent 
reserve has also been made to provide for fur- 
ther possible shrinkages and adjustment in the 
inventories. Property and plant account shows 
an increase over the previous year of $9,361,000. 
The amount of unfilled orders on hand April 1, 
1921, was $65,621,000. 

During the year the position of the company in 
the radio electrical field was greatly strengthened 
by the acquisition of exclusive rights under the 
important patents owned by the International 
Radio Telegraph Co. These rights, together with 
others already owned, place the Westinghouse 
company in a favorable position to develop and 
manufacture apparatus in a field that presents 
great future possibilities. 





There are 275,891 manufacturing plants in the 
United States, with a capital value of $22,790,- 
000,000, which use electric energy. 
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Chicago as a Center of Industry 
and Manutacture 


Iron and Steel Products, Telephone Apparatus, Electrical Mach- 
inery and Devices, Agricultural Implements and Transportation 
Equipment Produced—Central-Station Load Is Rapidly Increasing 








Situated in the very heart of the world’s 
most fertile and prosperous valley, at the 
natural cross-roads between the industrial 
East and the agricultural West, the ore-pro- 
ducing North, and the cotton-growing South; 
possessing the cheapest water transportation 
on earth and the finest railway facilities in 
the world, it was inevitable that Chicago 
should grow; and it is equally inevitable it will 
continue to grow.—W. J. SHOWALTER. 








Chicago has in its metropolitan district more 
than 20,000 factories. The normal output of the 
Chicago manufacturing zone is $6,500,000,000 
annually. Chicago is the principal center of the 
meat-packing industry of the world, and it holds, 
with few exceptions, a commanding place in every 
branch of American industry. Chicago is the 
financial center of the West. Its combined bank- 
ing resources are $3,348,032,519, and in Chicago 
are several of the country’s foremost banking in- 
stitutions. It is the focus of the country’s pri- 
mary facilities for industrial development, com- 
prising raw materials, transportation, power, 
labor, factory sites and market. 

A very large proportion of the entire iron re- 

sources of the country is within easy reach of 
. Chicago by water routes from the Lake Superior 
district. Copper is also available in great quanti- 
ties from the state of Michigan, also on the shores 
of the Great Lakes. Lead, zinc, petroleum, and 
lumber are readily available in unlimited quanti- 
ties from nearby sources of supply. Fuel is avail- 
able in almost any quantity desired, and the qual- 
ity is of the best for industrial use with very 
moderate costs of production and delivery. It is 
estimated that over 200,000,000,000 tons of coal 
is stored underground within the limits of Illinois. 
Electrical energy is available for all industrial 
purposes, and still greater quantities of power 
will be supplied as soon the new Calumet Sta- 
tion—the fourth great generating plant of the 
Commonwealth Edison Co.—is completed and 
ready for operation. So reliable and cheap is 
central-station service that it is used as motive 
power for the entire local transportation system, 
including both the “Elevated” and “Surface” 
lines. These two great transportation systems 
operate over 1300 miles of track, covering the en- 
tire city. 

Among the city’s great industries are included 
slaughtering and packing, iron and steel foun- 
dries, electrical machinery manufacture, the pro- 
duction of agricultural implements, clothing, rail- 
way cars, furniture, soap, paint and varnish, 
leather and leather goods, musical instruments, 
confectionery, bread and bakery products, carri- 
ages, wagons, plumbing and heating equipment, 





telephones and telephone apparatus, and an almost 
endless variety of metal and other products of 
every character and nature. The last fairly com- 
plete figures indicate an annual production of $6,- 
500,000,000 worth of goods, with a steady and 
rapid growth shown over the previous years. 

With unlimited rail and water transportation, 
with unlimited supplies of coal and electrical 
energy, with a great and comprehensive telephone 
system, with unexcelled local transportation, with 
a great and healthy population, with unlimited 
room to grow, and with other great industrial 
districts both to the North and South, Chicago is 
truely a great industrial center. There is no line 
of manufacture for which ample facilities are not 
available within the city or in its immediate 
neighborhood. Tacks, ocean freighters, barbed 
wire, armored automobiles, tin cans, steam valves 
and fittings, electric generators, automatic stokers, 
washing machines, electric lamps, roofing paper, 
cannons, printing presses, wire and cable, steam 
boilers and electric motors comprise only a few 
of the things which are being or have been pro- 
duced in Chicago plants. Chicago’s workmen, 
financiers, and materials are ready and available 
to produce anything that the needs of the world 
may require. ; 

The great load carried by the central-station 
system of the city in a measure indicates how its 
advantages have been utilized. There are ap- 
proximately 440,000 different customers taking 
electrical service, with a total connected load of 
approximately 2,000,000 hp. Approximately 
500,000 hp. of this vast load is used for general 
power purposes, and the peak load carried by 
the central-station system during the past winter 
amounted in round numbers to 500,000 kw, a 
truly staggering sum. 

As Chicago is becoming great in trade, so she 
also is becoming great in industry. Records of 
growth and expansion during recent years may be 
marked in every line of endeavor. Not only have 
old and well organized industries made remark- 
able showings of expansion, but the newer enter- 
prises as well have attained such success as to 
overshadow the objectives at first laid down. The 
march of progress has not been over a bed of 
flowers, for the facilities of the community have 
attracted many competitors in each field of en- 
deavor, but industry has found the way to make 
room for all or to combine the common interests 
of all into great organizations to increase effi- 
ciency and productivity. With a continued effort 
towards improvement, progress, growth and 
greater service the industries have multiplied in 
number and size, making Chicago known as a 
center of industry the world over. 
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Chicago as a Center of Trade and 
Commerce 


Great World Market for Grain and Meat Products Facilitates 
Purchase of Food, and Transportation System Provides for Hand- 
ling of Goods—Banking Institutions Supply the Necessary Funds 


With a population 2,701,705, according to 
the 1920 census, having an estimated earning 
power of $1,440,000,000 per year, Chicago offers 
a vast market for local trade of every descrip- 
tion. With a railroad system that reaches directly 
almost every town and city in North America, 
and with a water transport route that connects 
with the entire world, Chicago is a market place 
of National and International trade. Located 
midway betwen the East and the West, the North 
and the South—very near the center of popula- 
tion—Chicago is the hub of rapid and direct con- 
nection between all parts of the country, and so 
serves naturally as the one great trading center 
where food, clothing and mineral products are 
exchanged or sold for money. 

Chicago is the natural center of the greatest 
grain-producing sections of the world, and in the 
city is to be found the market where world prices 
of almost all grain products are ultimately estab- 
lished and where the food supply of an entire 
nation may be purchased. Millions of live cattle 
are bought and sold within the city every year, 
and the greater proportion of this vast supply is 
dressed and packed for distribution to every part 
of the globe. 

A total of 39 railways, including 24 great rail- 
way systems—40% of the railroad mileage of the 
United States—terminate in Chicago. In addi- 
tion, four electric lines furnish passenger, package 
freight and freight service. 

In all 1400 mi. of belt lines—one-third of the 
belt line mileage of the United States—encircles 
Chicago. Chicago has more than 100 railway 
yards for the efficient receipt, transfer and 
despatch of freight shipments, and there are 177 
freight receiving stations located at convenient 
points throughout the city, and one railroad yard 
has a daily capacity of 10,000 freight cars. 

\pproximately 2500 through package cars leave 
Chicago daily to 1800 shipping points in 48 states, 
giving in addition to the through service afforded 
these 1800 points, one transfer service to more 
than 60,00q other shipping points. This service 
gives 1-day delivery service to Detroit, Evansville, 
Dubuque; 2 days to Pittsburgh, Nashville, Kan- 
sas City; 3 days to New York, Montgomery, 
Oklahoma City, Aberdeen ; 4 days to Boston, New 
Orleans, Dallas, Trinidad—and to other points in 
correspondingly good time. L. C. L. shipments 
total gooo tons daily received and 15,000 tons 
daily dispatched. There are 1300 passenger trains 
and 250,000 passengers arriving and departing 
from Chicago railway stations daily. 

Water transportation is served by 101 mi. of 
water front, 52 mi. of which is equipped with 
both dock and railway facilities. There has re- 
cently been completed a $5,000,000 municipal pier, 





the initial unit of an outer harbor district, used 
for passengers, package freight and summer 
recreation purposes. Illinois has begun work 
upon a waterway development project to provide 
direct water connections from Lake Michigan to 
the Gulf. Adoption of the Great Lakes-St. Law- 
rence waterway project by joint action of the two 
governthents seems a certainty. In anticipation 
of the day when Chicago will become a world 
port, there is being planned a large industrial 
harbor on Lake Calumet and a transfer harbor 
at Wolf lake. 

Due to inadequate government statistics it is 
impossible to state the volume or value of Chi- 
cago’s foreign trade. Estimates by bankers place 
the figure at between $1,750,000,000 and $2,000,- 
000,000 annually—equal to 20% of the country’s 
foreign trade. Grain and packing-house products 
form the bulk of Chicago’s foreign trade, but in 
addition the city exports many millions of dollars 
worth of agricultural implements, printing 
presses, various types of machinery, hardware, 
shoes, condensed milk and a wide variety of other 
articles. 

With the completion of the developments now 
planned along the Chicago river, along the lake 
front, and in Calumet lake to the south, and with 
improvements in the outlets from the Great Lakes, 
the city will assume a position of vastly greater 
prominence as a center of world trade than its 
present high place. And with the coming electri- 
fication of railway terminals the trading facilities 
within the country will be greatly enhanced. 
Enormous expenditures have been made and are 
still being made to improve conditions and widen 
and straighten avenues of commerce through this 
great central market, and when the developments 
are completed they will serve to reduce the costs 
of exchange and transfer of goods and so will 
help to reduce the burdens that humanity has 
had to carry. 

With such facilities as are already available this 
city is forging ahead. at a rate that seems almost 
inevitable to make it the trade center of the coun- 
try. And with the great things that are already. 
projected, which the accomplishments of the past 
indicate will ultimately be carried to completion, 
it is difficult to overestimate what the future will 
witness. The “I Will” spirit has become the pre- 
tlominating influence guiding both great and small 
enterprises, and the “Will” it seems is bound to 
find the “Way” to the success of the multitude of 
new enterprises launched each year. As success 
is bred of suecess, and accomplishmert of accom- 
plishment, it. would appear that failure had but 
small chance to find a starting place in this great 
city of success, accomplishment and continued 
progress. 
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Figures and Facts About Chicago 
Telephone System 


Large Number of Telephones and Many Central Offices Em- 
ployed Within City — Connections Provided with Every Part of 


There are more telephones in Chicago than 
there are on the continents of Asia, Africa and 
South America taken together; more than there 
are in France, Italy, Spain, Greece, Portugal and 
Norway combined. The Illinois Bell Telephone 
Co., which owns and operates Chicago’s wonder- 
ful system, has in use within the city limits 2,000,- 
000 mi. of wire; it operates 233 central offices, 
and has 2,306,000 mi. of wire in its state system— 
mostly in underground cables—which guard 
against delays caused by storms, etc. Beyond the 
city’s boundaries to the south, west and north the 
company operates an additional 241,099 tele- 
phones, besides the 586,633 instruments within the 
city, affording a rapid, convenient and inexpen- 
sive “express” service to industrial centers and 
suburban residential communities. Today Chi- 
cago has one telephone in service for each five 
persons and has long-distance communication 
with 12,700,000 telephones located all over the 
North American continent. 

How the great communication company has 
worked with Chicago and aided in its wonderful 
growth is illustrated by the accompanying figures 
showing the service given the city. The Illinois 


4 








Longest Telephone Board in the World, Located in Hyde 


North America—Wonderful Record of Development Indicated 


Bell Telephone Co. has, according to its books, 
spent approximately $108,000,000 in land, build- 
ings, equipment and apparatus to give Chicago 
and Illinois this wonderful service, and it would 
cost more than double that sum to replace this 
property. In the last Io yrs. the growth has 
been three times that of the preceding 30 yrs., 
and so tremendous is the growth of the city that 
the present plant, engineers say, must be doubled 
in the next Io yrs. if the company maintains its 
present standards of service. 

Chicago has 33 telephone-exchange buildings, 
averaging 24,000 sq. ft. of floor space each, locat- 
ed, planned and built to meet the demands 
peculiar to telephone operation, in which 64 cen- 
tral-office units are located. The capacity of 
each unit is 10,000 lines. The company has about 
16,000 employes in. Chicago and suburban terri- 
tory, and about 5000 downstate, with a payroll of 
approximately $24,000,000 per annum. It re- 
quires gooo operators to handle the city and 
suburban calls, which vary from 1000 per hr. 
after midnight to-‘more than 260,000 per hr. dur- 
ing the busy periods of the day. The total number 
of calls made in Chicago averages 2,750,000 daily. 








Park (Chicago) Exchange. 








There are 7668 subscribers’ private-branch- 
exchange switchboards in use through whieh-tele- 
phone service of the large business concerns is 
handled, and these concerns employ more than 
10,000 operators. 

If the calls made in Chicago in one day were 
formed into one continuous call it would con- 
sume 6,250,000 min., or 12 yrs. If the calls 
made in 1920 were formed into one continuous 
call it would take 3920 yrs. to complete the con- 
versation. It is estimated that in Chicago the 
use of the telephone saves 28,750,000,000 min. 
daily. . 

TABULATION SHOWING HISTORY OF THE TELE- 
PHONE IN CHICAGO. 


Ratio of 
Telephones’ telephones 

Year. Population. inservice. to population. 
| eee ee 537,600 400 1 to 1,344 
Te geen cakascaxeee 596,358 2,971 1to 201 
eas 1,250,000 7,766 1 to 161 
| ae 34,414 1 to 55 
UM 239,083 1 to 9 
BORO eae Sco ku pose eeaeeD 557,981 1 to 5 


COMPARISON OF CHICAGO TELEPHONE SYSTEM 
WITH THAT OF OTHER CITIES. 


Ratio of 
telephones to 
City. Population. Telephones. population. 
& ee Ae E RE) 557,981 lto 5 
Ppndon .......6.6. 6.726.000 293,000 1 to 23 
cy) ores 2.888.000 120.000 1 to 24 


To facilitate the use of the telephone in Chi- 
cago 1,250,000 directories are distributed an- 
nually. If placed end to end they would reach 
from Chicago to Toledo, O. It is the largest tele- 
phone directory published, containing 1244 pages 
and 563,500 names, and 6,500,000 lbs. of paper, 
100,000 Ibs. of ink, 15,000 Ibs. of glue, 5000 Ibs. 
of glycerine, 2000 lbs. of sugar, 1000 lbs. of salt 
and 40,000 yds. of cloth 36 in. wide are used in its 
manufacture annually. 

Chicago has the largest plant in existence manu- 
facturing telephone apparatus and equipment. 





CALUMET STATION EQUIPMENT AND 
OPERATING FEATURES. 


(Continued from Page 851.) | 
another precaution barriers separate each dis- 
connect, transformer, oil switch and _ reactor 
from the one next to it and also from other de- 
vices in the same room. This scheme is illustrated 
in a diagram in the report of the electrical ap- 
paratus committee to be presented at the N. E. 
L. A. convention on the afternoon of May 31. 


SAFETY AND RELIABILITY FEATURES IN DESIGN 
OF ELECTRICAL EQUIPMENT. 


The main busses are planned to be installed in 
two sections with three machines connected to 
each section, and each machine can be connected 
to either of the two busses; that is, to either bus 
No. 1 or No. 2 of the section to which the ma- 
chine is assigned. The line busses are arranged 
to serve normally four lines each and may be con- 
nected to either of the main busses. Additional 
sets of switches connect either of the two main 
busses to two 15,000-kv-a. transformer banks, 
each connected to a 33,000-volt underground 
transmission line running between Calumet sta- 
tion and Fisk Street station. This line is par- 


ticularly interesting because of the fact that it 
will be operated at the highest voltage for which 
a 3-conductor underground cable has been manu- 
factured, and this is the first instance of the use 
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of that voltage'on an American cable. Generator 
and line-bus switches are rated at’ 2000 amperes 
and line switches are rated at 600 amperes. 
Auxiliary-power taps are taken from the main 
busses through 2000-ampere switches, and a 
1000-ampere switch connected between the leads 
from bus No. 1 and bus No. 2 of each phase of 
the feed to the auxiliary-power bus, serves as a 
bus tie. Suitable reactors are provided in this tie 
connection. 

As added safety precautions the oil-switcl 
operating mechanism may be made to operate the 
companion disconnect switches; the disconnects 
are of the double-throw type with the second clip 
connected to ground, and oil switches are of the 
truck type to facilitate removal from the switch 
chamber for repairs. 


CHARACTERISTICS AND FEATURES OF ONE OF THE 
Ma1n GENERATING UNITs. 


The Westinghouse unit which is to be installed 
in the Calumet station is made up of a tandem 
compound turbine connected to a single gener- 
ator. The turbine consists of two separate ele- 
ments on a continuous shaft coupled directly to a 
35.300-kv-a. generator and operating at a speed of 
1200 r.p.m. The turbine is designed for operation 
at 300 lbs. gage steam pressure, 225 deg. F. super- 
heat, and against a back pressure of I in. of mer- 
cury. The generator is built for 60-cycle, 12,000- 
volt, 3-phase service, and is equipped with a shaft 
exciter of 160-kw. capacity at 230 volts. The 
turbine is capable of carrying the full kv-a. 
capacity of the generator at 100% power-factor. 
The turbine is of the manufacturers’ standard 
reaction type throughout, no impulse element 
being employed in the high-pressure stage. 

Two separate turbine elements are employed to 
obtain blade lengths and dimensions conducive to 
highest economy and to obtain maximum rugged- 
ness of construction. 

The highest efficiency of the turbine will be at- 
tained at approximately the 25,000-kw. load 
point, although the turbine will be capable of 
carrying swings on the generator up to 35,000 
kw. The receiver pressure between the high- 
pressure and low-pressure elements will be about 
40 lbs. absolute when the turbine is operating at 
its most economical rating. The load will be 
divided unequally between the two elements, the 
high-pressure element carrying about 40% and 
the low-pressure element 60%. 

An added feature to the turbine is that a con- 
nection is provided on the low-pressure element 
so that steam may be bled out at approximately 
8.5 Ibs. absolute pressure to be used for feed- 
water heating. A feature of the generator unit 
is that there is an opening with a glass cover in 
the end-bell to allow for inspection. 

The generator has a separately driven venti- 
lating system consisting of a 300-hp. motor and 
a fan. The condenser for this unit is served by 
one circulating pump, two air pumps and two con- 
densate pumps, although one air and one con- 
densate pump are sufficient to serve the con- 
denser under normal conditions. The circulating 
pump and the motor-driven air and condensate 
pumps are equipped with motors of 50% larger 
capacity than the requirements of the pumps, this 
being considered worth-while insurance against 
possible failures of auxiliary apparatus. This 
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matter of insurance against failure of details is a 
point on which the Commonwealth Edison engi- 
neers have been spending a great deal of effort 
and attention, and every possible precaution is 
being taken to simplify the switching equipment 
and other control in order to assure continuity of 
operation. 





GREETING OF N. E. L. A. PRESIDENT 
TO MEN OF THE INDUSTRY. 
(Continued from Page 845.) 


terests are mutual and not antagonistic, the bet- 
ter off both will be.” 

A great deal of work has been done towards 
this end by the National Electric Light Associa- 
tion during the past administrative year. For 
several months there has been running in the 
popular magazines and the trade papers a Good- 
Will Campaign in favor of the electric light and 
power industry. To this campaign the manufac- 
turers, supply dealers and contractor-dealers have 
given willingly of their energy and their money in 
order to try and acquaint the public with the prob- 
lems of the industry. This work has only just 
been started and there is necessity for still greater 
work in the future. 

Every one connected with the industry should 
consider it their special duty to try and bring 
about a better understanding of the problems of 
the industry with the particular public which they 
serve. If such a campaign as this could be in- 
augurated from one end of the country to the 
other it would be but a short time before the in- 
dustry would have what is so necessary to its 
development—a very favorable public opinion. 
In the Public Relations Section of the National 
Electric Light Association we have the machinery 
for assisting in carrying on this campaign of edu- 
cation. In order, however, for that Section to be 
successful in its work it needs the support and 
effort of the local operators in the territories 
which they serve. 

While the future for the industry is bright our 


work can be made much more pleasant and much , 


more successful if we can once bring the public 
to understand that their interests and the interests 
of the industry are absolutely mutual. 





SALUTATION AND BEST WISHES TO 
N. E. L. A. 
(Continued from Page 844.) 
will soon see abundant forward movement in 
these fields so invitingly at hand and awaiting 
development. 

Previous conventions of the National Electric 
Light Association held in Chicago—seven in all— 
ae presided over in the order stated, as fol- 
ows: 


Ist Chicago convention.J. Frank Morris. ..1885 
2nd Chicago convention. Samuel A. Duncan. 1889 
3rd Chicago convention.Samuel Insull. .... .1898 
4th Chicago convention. Louis A. Ferguson. 1903 
5th Chicago convention. Dudley Farrand. ...1908 
6th Chicago convention. Frank M. Tait..... 1913 
7th Chicago convention.E. W. Lloyd...... 1916 


There have been 34 presidents of the Associa- 
tion of whom 26 are living and, I believe, all are 
active in electrical and allied work. One family 
has supplied two able presidents, the brothers, 








ELECTRICAL REVIEW 871 








Samuel Insull and Martin J. Insull, the last 
named the presiding officer of the Chicago con- 
vention at the present time. 

Again I would voice to all who visit this Eighth 
Convention a word of salutation and felicitation, 
and this comes from a first convention pioneer 
who takes pardonable and proper pride in the 
success and growth of the National Electric Light 
Association, and who sincerely respects the many 
strong and enthusiastic men who so constantly 
and loyally carried on the Association’s work to 
present-day accomplishment and power. 





ARMOUR INSTITUTE OF TECHNOLO- 
GY AND ITS WORK. 
(Continued from Page 859.) 

As the Institute is now organized the 4-yr. col- 
lege courses in mechanical, electrical, civil, chem- 
ical and fire-protection engineering, in architecture 
and in industrial arts, all lead to the degree of 
bachelor of science. Advanced work leading to 
the degree of master of science may also be taken. 
The evening school courses, being more ele- - 
meritary, do not lead to any degree. A summer 
session, open during the day only, gives an op- 
portunity to study some of the college subjects 
and a few elementary courses. 


GENERAL CHARACTER OF FULL CourRSES IN ENGI- 
NEERING SUBJECTS. 


All of the 4-yr. engineering courses are very 
nearly identical during the first 2 yrs. It is then 
that the foundation is laid in mathematics, physics 
and chemistry which is common to all engineering 
enterprises. While the student is following these 
subjects his attention is repeatedly called to engi- 
neering applications so that he will the better 
realize the value of these fundamental subjects. 
Mathematics, for example, is taught not as an end 
in itself, but as a very useful tool in the hands of 
the engineer for the solution of practical prob- 
lems. Correspondingly, physics is a discussion of 
scientific principles which are applied in engineer- 
ing.enterprises. The divergence of the courses 
usually begins in the sophomore year and in- 
creases up to the end of the senior year. Each 
course successively gives more attention to those 
subjects which deal with its particular line of 
endeavor. 

While considerable emphasis is placed on the 
purely technical subjects, other subjects are not 
entirely neglected. English, for example, is as 
useful to the engineer as it is to men in any other 
profession. While this study is taken up early in 
the courses, its importance is subsequently em- 
phasized in connection with technical subjects. 
History, political economy, logic and psychology 
are other subjects studied not only for the purpose 
of giving the student a broader view of his life, 
but also for their bearing on an engineer’s work. 

Since engineering always involves business cor- 
siderations the students’ attention is directed to 
some of the more common business practices by 
brief courses in business law and in contracts 
and specifications. In the course in electrical en- 
gineering further study along somewhat similar 
lines is provided by courses in engineering eco- 
nomics and in business organization and indus- 
trial management. 

Within the various courses only a_ limited 
amount of time is given to the study of special 
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fields. For example, in the electrical-engineering 
course not much time is devoted to the details of 
telephony, electric railways, or other specialties 
for the reasons that very few students know what 
specialty they will follow after graduation, and a 
thorough grounding in the fundamentals of all 
specialties will serve them better in the end. The 
time available in an undergraduate course is so 
short that it is best devoted to those technical, 
cultural and business subjects which will lay a 
substantial foundation on which to build a post- 
graduate career. 





PIONEER’S IMPRESSION OF EARLY 
DAYS OF N. E. L. A. 


Veteran Electrical Man Tells in Communication to 
This Journal of Preliminaries Leading Up to 
Organization of Association. 


Of peculiar interest at this time is the com- 
munication below from F. S. Terry, one of the 
- charter members of the original National Electric 
Light Association. Mr. Terry had been requested 
to contribute his reminiscences to the N. E. L. A. 
Anniversary issue of ELECTRICAL REVIEW early 
in February, but his reply was unavoidably de- 
layed. Mr. Terry’s communication follows: 


Charles W. Price, 
Editor, ELECTRICAL REVIEW: 

I will tell you what I can remember of the first con- 
vention of the National Electric Light Association and 
what was done previous to the actual meeting. We 
began our discussions in the winter of 1884. We 
thought that the electric lighting people should have 
meetings “like those that were held by the gas people. 
George S. Bowen, who was in charge of the electric 
lighting plant at Elgin, Ill., was the moving spirit. 

We continued to discuss the subject of getting the 
electric lighting representatives together until, in the 
early part of 1885, you had a notice inserted in 
ELectricaAL Review, stating that such a meeting would 
be held in Chicago. This settled the time and place. 

Mr. Bowen invited those interested in the electrical 
business in Chicago to meet with him in the Grand 
Pacitic hotel for the purpose of completing arrange- 
ments for the proposed meeting. There were about a 
dozen at this preliminary meeting. I remember Mr. 
Bowen, Mr. Hammit who was in the engine business, 
Elmer Sperry and Charles A. Brown, then with the 
Western Electric Co., were present. I am not positive 
if you were at this preliminary meeting. I have the 
impression that you had left for New York but re- 
turned in time to attend the convention.* 

Elmer Sperry and myself were appointed a committee 
on .invitations. We had a form of invitation printed. 
We didn’t have a very good knowledge of where these 
central stations were located so we addressed them, 
“Electric Light Plant, Rochester, N. Y.”’; “Electric 
Light Plant, Baltimore, Md.’’, etc. 

I went around to the Edison people to get them to join 
with us, and talked with H. Ward Leonard who was 
then connected with the Western Edison Lighting Co. 
He told me the Edison people had no interest in such 
an association because they had an association of their 
own. 

The first meeting of the National Electric Light Asso- 
ciation was held at the Grand Pacific hotel, Chicago, in 
a room that was not very large. The majority of those 
that attended the meeting were from Chicago. Mr. 
Bowen was elected temporary chairman. Mayor Carter 
Harrison welcomed the guests, and everything went 
along according to the program we had worked out 
until Frank Morrison, of Baltimore, arose and in a 
forceful manner objected to what was being done be- 
cause “it was being run by the manufacturers and 
dealers, whereas it should be an association of electric 
light station representatives and should be carried on in 





*Mr. Price was present at several of these preliminary 
meetings. 
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their interest alone.” Mr. Morrison had his way, and 
when it came to the election of a president he was 
elected without opposition. 

The facts concerning the meeting itself were reported 
in ELecTRICAL Review, consequently they are easily ob- 
tainable. In those early days we had little conception 
of what the electric lighting industry would become 
within this comparatively short space of time. 

(Signed) F. S. Terry. 





N. E. L. A. DELEGATES INVITED TO 
‘HEAR NOON-HOUR TALKS. 


Sidney Z. Mitchell, president of the Electric 
Bond & Share Co. of New York City, will de- 
liver an address under the auspices of the Chi- 
cago Association of Commerce on “The Utilities 
Part in Prosperity” Wednesday, June 1, in the 
ballroom of the LaSalle Hotel. On Thursday, 
June 2, Frank J. Sprague will talk at the same 
place on “The Electrification of Trunk Line Rail- 
roads,” both talks taking place at noon. The As- 
sociation of Commerce has extended an invita- 
tion to delegates to the N. E. L. A. convention to 
attend these talks. The subjects are timely and 
the speakers are fully qualified to deal with the 
subjects which they have chosen. Luncheon at 
$1 per plate will be served. 





DECISION SECURED IN BROOKLYN 
EDISON CO. CASE. 


The Supreme Court, Brooklyn, N. Y., has dis- 
missed the application made by the city for an 
injunction to restrain the Brooklyn Edison Co. 
from increasing its rates for electric service, in 
accord with permission granted recently by the 
Public Service Commission. The court holds that 
a decision in the Appellate Division in New York, 
in favor of the New York Edison Co., in a simi- 
lar case, is controlling. This tribunal held that 
the city could not maintain such action without 
first exhausting its remedies before the Public 
Service Commission, which is fully empowered 
to grant relief in a proper case. 





-PLANS TO FLOOD CHICAGO’S “LOOP” 


WITH LIGHT. 


It has just been announced by William G. 
Keith, commissioner of gas and electricity of the 
city of Chicago, that every street in the “Loop” 
will be made a “white way.” Mr. Keith has re- 
quested five engineering firms for plans for an 
ornamental combination trolley and lighting pole. 
State street poles are to have three powerful 
lamps each, and those on the other streets two. 





RADIO TELEPHONY DISCUSSED AT 
NEW YORK MEETING. 


The feature of the meeting of the Radio Club 
of America, held at the Columbia . University, 
New York City, May 27, was a paper on “Com- 
mercial Radio Telephony” by Francis M. Ryan, 
Research Laboratories of the American Tele- 
phone & Telegraph Co. and the Western Electric 
Co. <A typical radio telephone system was 
described and its functions, when used in conjunc- 
tion with line telephony, was explained. The 
paper was illustrated with numerous unique 
lantern slides. 
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Our Doors Are Open 

The offices of ELecTRICAL REviIEw, on the fifth 
floor of the Monadnock building, Chicago, will 
welcome all visiting electric light men. The city 
that gave birth to the National Electric Light 
Association is very properly the home of the first 
electrical weekly of America. 





Question of Serving Farmers 


There is hardly a central-station manager, at 
least among the smaller companies, who does not 
clearly remember the keen competition encoun- 
tered from the small gasoline engine. Even today, 
despite efforts of enthusiastic motor and power 
salesmen, the gasoline engine has not been en- 
tirely replaced, although the inherent advantages 
of the electric drive with central-station service 
are seldom questioned. 

Such competition is, however, rapidly diminish- 
ing, principally because of the activities of the 
power companies in purchasing the engines from 
prospective motor users, especially where the ques- 
tion of resale value of the old equipment enters 
into the transaction. Usually the central station 
disposes of the gasoline engines obtained in this 
manner to the farmers in the vicinity without 
difficulty. 

It may be premature to state that this practice 
simply results in removing competition in one 
direction and establi:hing it more firmly in another 
but this has been the experience in at least a few 
instances. It is not difficult to sell really service- 
able gasoline engines to the farmers. They are 
fast appreciating the advantages of power-driven 
farm equipment and, in the household and dairy, 
are also depending largely on electric motors for 
the performance of numerous operations. 

Central-station companies are practically all 
agreed that the extension of lines to serve rural 
customers is inevitable. As the saturation point is 
reached in the urban communities it will be neces- 
sary to look to the outlying districts for a large 
share of business in the future. At the present 
time, however, it is difficult to decide upon a con- 
sistent policy in regard to line extensions that 
will insure the utility a fair return on the invest- 
ment, at the same time offering the customer con- 
tinuous service at a price he can afford to pay. 

Who shall pay the first cost of the line? Shall 
energy be metered on primary or secondary side? 
What voltage shall be used? What system of 


billing and collecting shall be employed? These 


are much mooted questions which are being deeply 
pondered by central-station managers, and in the 
meantime the farmers are clamoring for service. 

It would, of course, be idle to urge central- 
station companies to build lines to serve farmers 
at a loss simply to prevent the installation of com- 
peting equipment, but a situation for which the 
utility companies are largely responsible is arising 
which may work serious hardships on them in the 
future. 

There are many phases to the question of serv- 
ing farmers, but none that is impossible of solu- 
tion. In order to hasten the extension of lines to 
the rural communities some sacrifices may have 
to be made, but, on the other hand, the substitu- 
tion of other power agencies for electrical energy 
and motor equipment in fields where eventually 
business for the latter will be solicited, is sufficient 
justification for any reasonable immediate loss. 





Meter Accuracy—Its Importance 


As the business of supplying electrical energy 
from central stations has developed, more and 
more attention has been given, from year to year, 
both to the measurement of output and to the 
record of its consumption upon the premises of 
current users. Meter accuracy and its mainte- 
nance have been increasingly recognized as im- 
portant elements in the conduct of the business, 
and the expense involved in operating meter de- 
partments has been generally seen to be worth 
while from the standpoint of conserving both 
good will and revenue. Meters notoriously run 
more slowly with age and neglect of recalibration 
may make serious inroads upon the legitimate 
revenue, while excess figures breed ill-will. 

At the forthcoming convention of the National 
Electric Light Association a prominent place on 
the program has been assigned to the Meter Com- 
mittee’s report and there is to be a “get-together’ 
dinner for metermen, at which the report will be 
frankly discussed. Thus the importance of the 
subject has been recognized as never before. In- 
formation and suggestions of real constructive 
value will be the logical outcome. 





Electric Trucks for Central Stations 


It has been amply demonstrated that the electric 
vehicle is well adapted to a large variety of work 
and that it constitutes the most economical means 
of transportation in cases where it is fitted for the 
service. It is also fully realized by those central 
stations which have acquired battery-charging 











load that the electric vehicle represents one of the 
most profitable developments of the future. The 
problem for ‘every central station should, there- 
fore, be to develop the use of electric vehicles in 
its own territory as rapidly and as fully as pos- 
sible. 

As has been frequently pointed out, the first 
step for the central stations which desire to en- 
courage the use of electric vehicles is to adopt 
that means of solving its own transportation prob- 
lems. If the central station does not set this ex- 
ample, any arguments which it may advance to its 
customers will have little weight, for actions in- 
variably speak louder than words. If the central 
station does adopt electric trucks, it should, not 
only for its own satisfaction, but in order that its 
demonstration may be convincing to others, get 


the vehicles best adapted to its special require- 


ments. 

The electric truck, either light or heavy, has 
features which make it especially suited to a num- 
ber of central-station needs, but to satisfactorily 
fulfill these the type of machine must be well 
chosen and it must be properly handled in use and 
not subjected to abuse. In specifying a type of 
vehicle which shall be purchased for a given use, 
it is well also to choose a standard model, when- 
ever it is feasible to do so, rather than to require 
a special design. With a proper analysis of. re- 
quirements, attention to previous experience of 
others and to numerous operating data which are 
now available, the central station should have no 
difficulty in securing a vehicle which would be 
perfectly satisfactory. 





Guarding Against Insulator Break- 
Downs 


Continuity of service over transmission and 
distribution lines becomes every year of more im- 
portance. The growth of load and the existence 
of contracts which penalize the power company 
for any failure to provide service make the value 
of freedom from. interruptions ever greater. The 
weakest point upon the line, and consequently the 
most usual source of interruptions to service, is 
found to be the porcelain insulator. This arises 
from the fact that insulators are designed to have 
but little electrical strength in excess of that ac- 
tually required to prevent rupture or flashover, 
and consequently the factor of safety in this ele- 
ment of the equipment is not as high as in the 
general design of the mechanical parts. More- 
over, insulators have generally been found to de- 
preciate considerably in service and their reliabil- 
ity after several years of operation is not as great 
as at the time of original installation. This de- 
preciation from the original condition of oper- 
ation, combined with extensions of the system 
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which place dependence upon larger and larger 
numbers of insulators, naturally leads to an in- 
creased frequency of insulator failures, and con- 
sequent interruptions to service. 

Studies in porcelain manufacture and a greater 
experience with electrical porcelain which has 
been exposed to high-voltage line conditions have 
led to considerable improvement in the quality of 
porcelain manufactured for this purpose; but 
large numbers of insulators of earlier manufac- 
ture are, of course, still in service. Failures of 
these insulators usually arise from mechanical de- . 
fects. Slight cracks in the glaze or other imper- 
fections which originally are not sufficient to 
cause breakdown may eventually lead to such a 
result. If routine tests can be made upon in- 
sulators in service, such weak members can be 
detected and eliminated before they give rise to 
serious trouble. 

A policy of making regular tests of line insula- 
tors in service has consequently been adopted by 
a number of companies with very satisfactory 
results. While such tests usually involve some 
interruption to service, such interruption can be 
made at the time when it is least objectionable, 
which is decidedly preferable to letting the inter- 
ruption or breakdown come at the time when 
chance or severe conditions may direct. The faulty 
insulators can easily be eliminated and replaced 
when their condition is once detected. As a meth- 
od of test for this purpose, the application of a 
high-frequency, high-voltage test, such as can be 
made by the use of a regular portable transformer 
testing set, seems to be the most effective and con- 
venient. Portable apparatus is now available for 
carrying on such tests, which can be made with- 
out difficulty. Apparatus is, moreover, available 
at the present time by which insulators may be 
changed even upon a live line, after it is once 
determined that replacement is necessary. The 
possibilities of keeping high-tension lines in opera- 
tion continuously has thus been greatly increased 
as compared with a few years ago. 





Electrical Control Equipment 


Nowhere does the convenience of electrical 
service appear to better advantage than in control 
equipment now on the market. It is apparent at 
every exhibition of electrically operated apparatus 
that the saving of time through quick manipula- 
tion is receiving the close attention of designers. 
To insure a greater volume of production every 
effort is being made to shorten hand movements 
regardless of the occupation involved. The ma- 
chine tool has been vastly improved in this respect 
by the location of controlling apparatus within 
reach of the operator, often so close that it is un- 
necessary for him to leave his seat or take a 
single step away from his work in order to change 
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the cutting speed, start or stop the tool. The 
superiority of electrical methods of control over 
mechanical is of great importance to the efficiency 
engineer, and time studies of operations have fur- 
nished the electrical designer with many valuable 
data in this field. There is scarcely an occupation 
where electrical service is associated with manipu- 
lative Work which does not in its latest develop- 
ments illustrate the value of compact control 
methods, and central-station new-business solic- 
itors or contractor-dealers will find it well worth 
while to note these advantages in special appli- 
cations for they are often susceptible for trans- 
position from one industry to another. 





Electric Furnaces in Steel Making 

In the advancement of the application of elec- 
trical energy to new purposes the electric furnace 
used in steel-making and refining offers an inter- 
esting study and gives promise of a wide field of 
usefulness. Late installations showed a marked 
improvement over the somewhat crude devices of 
earlier periods, demonstrating high efficiency and 
merit, and there are numerous other considerations 
from the metallurgical standpoint which now en- 
ter into the matter. The high cost and difficulty 
of obtaining pig iron during the war resulted in 
very much increased percentages of scrap in the 
various mixtures. This, naturally, caused an in- 
crease of the sulphur content which, before the 
advent of the basic-hearth electric furnace, could 
only be held within reasonable limits by an in- 
crease of the percentage of pig used. 

The electric furnace with basic-hearth will give 
a highly superheated metal that is thoroughly 
deoxidized and a fine degree of desulphurization. 
Where cupola metal is refined in the electric fur- 
nace, either to fit existing equipment conditions 
or to secure the best results, the better quality is 
secured with reasonable cost. 

Electric furnaces of either the acid or basic- 
hearth type may be used for melting the cold 
metal directly, but the very general application is 
for “duplexing” or refining of the hot metal from 
the cupola. The basic-hearth type is preferred 
because of its specific value in desulphurization. 
The energy consumption is divided about 80% for 
melting and 20% for refining. As an adjunct to 
the foundry whose product is divided between 
high-grade and ordinary castings, the electric fur- 
nace will be found very advantageous when used 
for “duplexing.” 

Costs of operating electric furnaces will vary 
in different localities, due to the varying expense 
for service. However, taking $0.015 as the cost 
per kw-hr. and a 3-ton furnace as the unit, the 
cost of melting cold stock is about 530 kw-hrs., 
or $7.95 per ton. The refining from hot metal 
would require only about 100 kw-hrs., or $1.50 
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per ton which, added to $4 for melting, would be 
$5.50 for the finished stock. The latter figure is 
probably twice what it is in normal times, but one 
representing average conditions now. The cost of 
electrodes and refractories would probably be 
safely covered by $1.60 per ton for cold stock and 
$o.60 per ton for duplexing. Refractories for re- 
pairs and rebuilding would cost around $0.45 per 
ton for acid-hearth and $1.50 per ton for basic- 
hearth operation. The labor item runs from about 
$2.50 per ton for cold stock to $1.50 per ton for 
duplexing. Depreciation must also be taken into 
account, and this will depend upon the continuity 
of operation and the percentage basis used. The 
fluidity of electrically heated metal offers addi- 
tional advantages in lighter runners and gates and 
a smaller percentage of misruns due to the excel- 
lent feeding qualities of the metal. 





Searchlights and Air Service 
Electric searchlights were put to good use dur- 
ing the war on aviation grounds and are likely to 
prove increasingly valuable in future for use with 
aircraft. The apparatus is often mounted on the 
roof of the aerodrome or, in other cases, at dif- 
ferent places on the grounds. It indicates to 
airplanes or airships the position of the grounds 
and the best point for making the landing as well 
as showing the name of the station. For this 
latter use an eclipse device is provided so as to 
make the required signals. The searchlight is 
also very useful in starting night ascensions by 
aircraft, particularly dirigibles. In some cases it 
is preferable to have a wide angle or diffused 
beam which spreads out considerably, but for 
other purposes a narrow and concentrated beam 
is required, as for instance when it is required to 
explore the horizon in order to show up other 
airships or airplanes that may be already in flight. 
Here special optical devices give the greatest pos- 
sible concentration to the beam, so as to have it 
carry to its farthest limit. At the same time the 
apparatus is easy to work in such a manner as to 
direct the light by a rapid sweep all around the 
sky. Again, such a projector is excellent for 
showing up the premises of the station in a strong 
light so as to allow airplanes to make a landing at 
night under the best conditions. Often the search- 
light is kept in a horizontal position, and a large 
mirror in front serves to reflect the beam upwards 
or in various directions. It is not advisable in 
such cases to turn the searchlight itself up to the 
sky for particles of incandescent carbon would 
thus fall on the surface of the mirror and cause 
damage. With suitable apparatus, interesting 


possibilities are opened up for the future, when 
commercial air navigation and aerial mail becomes 
more general and it is a development to be closely 
watched by the electrical industry. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








BUSINESS OUTLOOK DISCUSSED AT 
DEALERS’ MEETING. 


Among the speakers at the regular semiannual 
meeting of the Metropolitan district of the New 
York State Association of Electrical Contractors 
and Dealers, held May 17, were Arthur Williams, 
New York Edison Co.; W. H. Morton, general 
manager of the National Association of Electrical 
Contractor-Dealers ; W. L. Goodwin, assistant to 
the president of the Society for Electrical De- 
velopment, and Waldron P. Belknap, vice-presi- 
dent of the Bankers Trust Co., New York City. 

Mr. Williams spoke of the hearty support that 
the New York Edison Co. always stood prepared 
to give electrical contractors and dealers, while 
Mr. Morton told of the work of the National 
Association. Mr. Goodwin discussed the vicious 
ordinance to regulate the sale, installation and use 
of electrical devices which the Common Council 
of the City of Chicago is contemplating making a 
law. Mr. Belknap in his address on “The Busi- 
ness Outlook as Affecting the Building Trade” 
pointed out the essential requirements which must 
be complied with before bankers would lend sup- 
port to present-day building projects. 





ELECTRICAL JOBBERS SOUND NOTE 
OF OPTIMISM. 


Co-operative Methods in Upbuilding Electrical In- 
dustry and Other Live Subjects Discussed 
at Hot Springs Convention. 


The keynote of the 13th annual meeting of the 
Electrical Supply Jobbers’ Association, held May 
25-27 at The Homestead, Hot Springs, Va., was 
sounded by M. H. Aylesworth, executive manager 
of the National Electric Light Association, who 
spoke on the subject, “Co-operative Methods in 
Upbuilding the Industry.” He emphasized par- 
ticularly closer relations between the central- 
station companies and the jobbers. 

Other speakers at the opening session were 
Herman Plaut, who urged the support of the job- 
bers for the Illuminating Engineers’ Society, and 
W. W. Low of Chicago, who described the men- 
acing ordinance that was being offered in Chicago, 
having for its object the taxing of all electrical 
products. Mr. Low urged everyone who could 
come to be in Chicago June 2 to combat this effort 
on the day it was to be considered, stating that if 
it succeeded in Chicago it would undoubtedly 
spread to other cities. 

W. L. Goodwin described comprehensively and 
interestingly the many important campaigns to be 
inaugurated by the Society for Electrical Develop- 
ment, the men back of the movement, and the 
benefits to be derived by all branches of the in- 


dustry from the work of the Society. His re- . 


marks made a deep impression and evidently won 
the full co-operation of the jobbers. 





General Secretary Franklin Overbagh an- 
nounced a balance May 1 of $30,000 in the treas- 
ury of the Electrical Supply Jobbers’ Association. 

J. L. Owen of New York City was elected a 
committeeman of the Atlantic Division to succeed 
H. T. Hochhausen, and C. Wheeler was re-elected 
to the same committee. George Patterson of New 
York City was elected chairman of the Atlantic 
Division to succeed F. E. Stow of Philadelphia. 
E. W. Rockafellow, F. M. Bernardin and W. R. 
Herstein were elected committeemen at large. 

The program, which was printed on page 826 
of the May 21 issue of ELECTRICAL REVIEW, was 
carried out as arranged, Thursday’s sessions being 
featured by addresses on “Does the Electrical 
Jobber Have Any Responsibility in the Safety 
Mcvement ?”- by Andrew MacLachlan, secretary 
of the Square D Co., Detroit; “The Straight 
ath,” by Samuel A. Chase, Westinghouse Elec- 
tric & Manufacturing Co., and “The Romance of 
Niagara Power,’ by George S. Anderson, pub- 
licity department of the Niagara Falls Hydro- 
electric Development Co. Friday was devoted to 
meetings of the Executive Committee. 

Golf tournaments and bridge whist games with 
prizes formed part of the entertainment features. 
There were over 400 people in attendance. While 
all conceded there were still some hard times 
ahead, there was a general note of optimism and 
determination to bring about better business con- 
ditions in the electrical field as rapidly as possible, 
and all interests can be safely counted upon to 
co-operate to the fullest practicable extent. 





DISCUSS CUSTOMER-OWNERSHIP AT 
SOUTHWESTERN MEETING. 





Speakers at Convention of Southwestern Geographic 
Division, N. E. L. A., Point Out Various 
Needs of Public Utilities. 


Customer and employe ownership of stocks 
and bonds of public utilities presents the only solu- 
tion for the financial problems of this country, 
according to the concensus of opinion among the 
speakers at the first annual convention of the 
Southwestern Geographic Division of the Na- 
tional Electric Light Association, held at Hot 
Springs National Park, Ark., May 13-14. The 
speakers said that it would be some time yet before 
the utilities could go into the money markets and 
borrow money for extensions and improvements. 
So long as the public controls the utilities, it 
should be sufficiently interested to invest its 
money in such properties the same as it does in 
any other industrial activity. 

The idea of thrift was especially emphasized 
by C. J. Stubner, of H. L. Doherty & Co., 
Bartlesville, Okla., in his address on “Customer 
Ownership.” He brought out the value of thrift, 
which is a fundamental of investment in all enter- 
prises. Public utilities would benefit particularly 
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by thrift of the people if they would invest even 

a portion of their savings in public utilities 
stocks and bonds, and these utilities would then 
get enough money to keep up with the times. 

In his address on “The Needs of the Indus- 
try,” J. H. Gill, of the Dallas (Tex.) Power & 
Light Co., asserted that if the people would in- 
vest in public utilities securities more generally, 
public confidence in utilities would be greatly 
strengthened. He also touched upon the im- 
portance of advertising and declared that every 
public utility should advertise what it is endeavor- 
ing to do. Mr. Gill also dwelt upon the need 
of courtesy in every department of a public serv- 
ice corporation. 

Several very interesting phases of the labor 
problems confronting this country were presented 
by W. L. Huggins, presiding judge of the Kan- 
sas Court of Industrial Relations, Topeka, Kan. 

Some interesting facts relating to internal or- 
ganization were brought out by J. F. Owens, 
general manager of the Oklahoma Gas & Elec- 
tric Co., in his address on “Internal Organiza- 
tion.” Mr. Owens declared that some attention 
should be paid to internal organization matters, 
and to the building up of a morale among em- 
ployes. He called attention to the importance 
of having study and social clubs within the busi- 
ness organization, which was large enough to per- 
mit of such practices. These clubs bring out the 
individual abilities of each of the employes, and 
create a tendency among the employes to think 
less of their unions and more of their company 
and to build up loyalty to the company. 

The convention was composed of delegates 
from the five states comprising the Southwestern 
Geographic Division, viz.: Oklahoma, Texas, 
Louisiana, Mississippi and Arkansas. The ses- 
sions were held at the Arlington Hotel and were 
well attended. The address of welcome was de- 
livered by Thomas C. McRae, governor of Arkan- 
sas, followed by the address of President A. 
Hardgrave, Middle West Utilities Co., Dallas, 
Tex. 

The value of publicity was emphasized in an 
address by H. A. Lane, manager of the Okla- 
homa Utilities Association and secretary of the 
Southwestern Geographic Division. 

The advisability of advertising was discussed 
in an address entitled “Should a Public Utility 
Company Advertise?” by George A. Davis, pub- 
licity director of the Oklahoma Gas & Electric 
Co., Oklahoma City. 

A feature of the convention was the address 
entitled ‘““The Public’s Business” delivered at the 
banquet Friday night, May 13, by Martin J. In- 
sull, of Chicago, president of the National Electric 
Light Association. 

The following officers were electéd for the en- 
suing year: President, A. Hardgrave, Dallas, 
Tex.; Ist vice-president, H. O. Clark, commer- 
cial manager of the Houston (Tex.) Light & 
Power Co.; 2nd vice-president, A. L. Kempster, 
general manager of the New Orleans (La.) Rail- 
way & Light Co.; 3rd vice-president, C. H. Kretz, 
Okmulgee (Okla.) Ice & Light Co.; 4th vice- 
president, C. J. Griffith, general manager of the 
Little Rock (Ark.) Railway & Electric Co.; 5th 
vice-president, W. A. Sullivan, Gulfport & Mis- 
sissippi Coast Traction Co., Gulfport, Miss. ; sec- 
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retary, H. A. Lane, manager of the Oklahoma 
Utilities Association, Oklahoma City, and treasur- 
er, J. B. Walker, treasurer of the Dallas (Tex.) 
Power & Light Co. 





ELECTRICAL ENGINEERS INSTITUTE 
ELECTS OFFICERS. 





Wide Geographical Distribution of Institute’s 
Directors Indicated by Fact That 13 States 
Are Represented on the Board. 


The results of the annual election of the officers 
of the American Institute of Electrical Engineers 
were announced at the meeting held in the Engi- 
neering Societies building, New York City, May 
20, as follows: President, William McClellan, 
McClellan & Campion, Philadelphia; vice-presi- 
dents, Northeastern district, W. A. Hall, Indus- 
trial Co., Boston; Middle Eastern district, N. W. 
Storer, Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa.; New York City dis- 
trict, W. A. Del Mar, Habirshaw Electric Cable 
Co.,. Yonkers, N. Y.; Southern district, C. G. 
Adsit, Georgia Railway & Power Co., Atlanta, 
Ga.; Great Lakes district, J. C. Parker, University 
of Michigan, Ann Arbor, Mich.; North Central 
district, F. W. Springer, University of Minnesota, 
Minneapolis, Minn.; Southwestern district, H. 
W. Eales, Union Electric Light & Power Co., St. 
Louis; Pacific district, Robert Sibley, McGraw- 
Hill Co., San Francisco; Northwest district, O. 
B. Coldwell, Portland Railway, Light & Power 
Co., Portland, Ore.; and Canadian district, F. R. 
Ewart, Ewart, Jacob, Armer & Byam, Ltd., Tor- 
onto, Ont. Managers, A. G. Pierce, Cutler-Ham- 
mer Manufacturing Co., Pittsburgh; R. B. 
Williamson, Allis-Chalmers Manufacturing Co., 
Milwaukee, and Harlan A. Pratt, Atlantic Ele- 
vator Co., New York City. Treasurer, Geo. A. 
Hamilton, Elizabeth, N. J. 

The above, together with the following hold- 
over officers, will constitute the Board of Direc- 
tors for the next administrative year: A. W. 
Berresford, Cutler-Hammer Manufacturing Co., 
Milwaukee; Calvert Townley, Westinghouse 
Electric & Manufacturing Co., New York City; 
Walter I. Slichter, professor of electrical engi- 
neering, Columbia University, New York City; 
G. Faccioli, General Electric Co., Pittsfield, 
Mass.; Frank D. Newbury, Westinghouse Elec- 
tric & Manufactyring Co., East Pittsburgh, Pa.; 
L. E. Imlay, Superpower Survey,: New York 
City; F. F. Fowle, Fowle & Cravath, Chicago; 
L. F. Morehouse, American Telephone & Tele- 
graph Co., New York City; Harold B. Smith, 
professor of electrical engineering, Worcester 
(Mass.) Polytechnic Institute; James F. Lincoln, 
Lincoln Electric Co , Cleveland, and E. B. Craft, 
Western Electric Co., New York City. 

The wide geographical distribution of the In- 
stitute’s directors is indicated by the fact that 
13 states and Canada are represented in the above 
list. At the meeting of the Board of Directors 
held on the same date, F. L. Hutchinson was re- 
elected secretary of the Institute for the coming 
administrative year beginning Aug. I, 1921. 

After the above announcements, Dr. Albert W. 
Hull, Research Laboratory of the General Elec- 
tric Co., gave a lecture on “The Magnetron, A 
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New Electric Valve” wherein he described the 
four methods of controlling an electric current 
and concluded with the predictions that within 
5 yrs. electric locomotives would be equipped with 
magnetron tubes in use as rectifiers, and in less 
than 10 yrs. rotating machinery in substations 
would be replaced by this apparatus, while be- 
fore another decade had passed, direct-current 
transmission will be general throughout the coun- 
try. Experimental demonstrations were also 
shown. 


OREGON DEALERS WILL MEET NEXT 
MONTH. 


The Oregon Association of Electrical Con- 
tractors and Dealers will hold its tenth annual 
convention at Eugene, Ore., June 13-14. Among 
those to attend will be Stephen I. Miller, dean of 
the College of Administration, University of 
Washington, who is secretary-manager of the 
Northwest Electric Service League. Mr. Miller, 
who has made a preliminary survey of the busi- 
ness of the contractors and dealers of Washington 
and Oregon, will speak of their relations with 
the jobbers and manufacturers. M. H. Ayles- 
worth, executive manager of the National Electric 
Light Association, is expected to attend. The 
sessions will be presided over by R. C. Kenney, 
state chairman. An attendance of 75 to 100 per- 
sons is expected. 








ILLINOIS UNIVERSITY TO CONDUCT 
COURSE FOR METERMEN. 


Last year’s short course for metermen proved 
to meet so satisfactorily the needs of the metermen 
of the state that the Illinois State Electric Asso- 
ciation, of which R. V. Prather, Springfield, III., 
is secretary, has arranged to have a course con- 
ducted by the Electrical Engineering Department 
of the University of Illinois, Urbana-Champaign, 
Ill., again this year, the dates being June 13-18. 
The instructions will consist of lectures, demon- 
strations and laboratory work and will cover the 
fundamentals of electric circuits and the princi- 
ples underlying the operation of meters. The 
work on watthour meters will be under the super- 
vision of experienced metermen. 





PRICE REDUCTIONS ON ELECTRICAL 
GOODS ANNOUNCED. 


Several manufacturers of electrical material 
and appliances have recently announced price 
reductions on some of their products, three such 
announcements appearing below: 


“The Bussmann Manufacturing Co., St. Louis, states 
that ‘all prices on “Buss” renewable fuses are consid- 
erably reduced, effective May 16.” 

“The Westinghouse Electric & Manufacturing Co., 
€ast Pittsburgh, Pa., in an effort to assist in bringing 
business back se a sound and stable basis, has reduced 
the price of its quality household electric iron type ‘H,’ 
without respect to manufacturing costs. The general 
manufacturing conditions have not greatly changed in 
the past year as far as the cost of production is con- 
cerned, but this company believes that reductions must 
be made from time to time until business conditions 
are again normal. It has, therefore, made a sweeping 
reduction in the price of its quality household electric 
iron, which would anticipate all further reductions and 
bring the price of this Westinghouse electric to a nor- 
mal and sound. basis.” 
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“The Economy Fuse & Manufacturing Co. of Chi- . 
cago, pioneer manufacturer of renewable type: cartridge 
and plug fuses, is announcing a sweeping reduction in 
prices of ‘Economy’ renewable fuses and ‘Drop Out’ 
renewal links. Some interesting figures are given in 
the announcement, and the cut in prices is shown to be 
in harmony and keeping with the spirit of the times 
and is made possible’ chiefly by the enormous quantity 
of ‘Economy’ fuses annually marketed and the in- 
creased manufacturing facilities and efficiency of the 
new home of ‘Economy’ fuses, Greenview avenue at 
Diversey parkway, one of the most modern factories 
in the world devoted to the manufacture of fuses and 
other electrical protective devices. The increase from 
the pre-war basis was 64%—probably the minimum 
price increase of any electrical material. Effective May 
16 the price of ‘Economy’ fuses is reduced to the user 
by 26.8%, which means present increase over the orig- 
inal pre-war basis of only 20%. All the standard pack- 
age units are now sold to the user at list, less 40%.” 





CO-OPERATION DISCUSSED AT N. E. 
C. A. MEETING. 





Committee to Be Appointed, Composed of Jobbers’ 
and Manufacturers’ Representatives, to Stand- 
ardize Sales Terms and Cash Discounts. 


The main addresses at the 22nd annual meeting 
of the National Electrical Credit Association were 
delivered by the Hon. D. R. Crissinger, Comp- 
troller of the Currency, on “The Economic Prob- 
lem’; W. L. Goodwin, assistant to the president 
of the Society for Electrical Development, on 
“Co-operation and Co-ordination”; W. J. Drury, 
sales manager of the Western Electric Co., on 
“Effect on Sales of Rigid Credit Policy”; J. A. 
Corcoran, General Electric Co., on “Better Busi- 
ness Methods”; Albert H. Elliot, secretary of the 
Pacific Coast Association, on “Star of Empire” ; 
J. S. Thomas, Elliott-Lewis Electric Co., Phila- 
delphia, on “Is the Credit Man a Business Build- 
er?” and Stanley A. Dennis, New York City. 

A summary of the report of Secretary Frederic 
P. Vose showed a total membership of 712 full 
active and 42 limited memberships, an increase of 
8%. The total number of tardy and delinquent 
customers reported to the five associations was 
192,088. Of the delinquent accounts reported, 
there was an average increase throughout the five 
associations of 67% in number and from 49 to 
242% increase in the amount involved. The per- 
centages reflect the general depression in the in- 
dustry and the multiplying of unsatisfactory ac- 
counts. 

Resolutions were presented, declaring that it is 
the sense of those present that the variety of sales 
terms and numerous cash discounts prevailing 
were distinctly detrimental to the electrical indus- 
try and uneconomic to manufacturers and jobbers 
alike. It was proposed that a committee be se- 
lected consisting of representatives from the Elec- 
trical Supply-Jobbers’ Association and the Asso-. 
ciated Manufacturers of Electrical Supplies, to 
act in conjunction with the National Electrical 
Credit Association and to give consideration to 
standardizing sales terms and cash discounts. 

The election resulted as follows: President, 
Robert Edwards, Jr., Edwards & Co., New York 
City; vice-president, Clarence Kaeber, Electric 
Storage Battery Co., Philadelphia; secretary- 
treasurer, Frederic P. Vose, Chicago, and assist- 
ant secretary-treasurer, Walter S. Vose, Chicago. 

The social features consisted of a trip to Wash- 
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ington, May 18, and listening to the address of the 
Comptroller of the Currency. The afternoon of 
the following day was spent in auto rides visiting 
the historical points in Richmond and environs, 
crowned by a dinner at the Jefferson Hotel that 
evening, followed by dancing. Friday afternoon 
the annual golf tourney was won by John T. Dun- 
nick, Frank P. Bell and Benjamin P. George, 
Bill Goodwin putting up a $50 cup for the first 
prize, the Board of Managers of the National 
Electrical Credit Association a second cup and the 
Associated Manufacturers of Electrical Supplies 
a third cup. 





AGENT-JOBBERS IN GOLF CONTEST 
AT NINTH MEETING. 





Westinghouse Agent-Jobbers’ Association Concludes 
Hot Springs, Va., Meeting by Electing . 
Officers and Awarding Prizes. 


The reports and addresses submitted at the 
ninth meeting of the Westinghouse Agent- 
Jobbers’ Association, mention of which was made 
on page 828 of the May 21 issue of ELECTRICAL 
REVIEW, were animatedly discussed, and the con- 
vention in the opinion of the 80 people in attend- 
ance was one of the most important and valuable 
yet held. Samuel A. Chase was chairman of the 
committee in charge of the very successful pro- 
gram. 

Officers for the ensuing year were elected as 
follows: President, A. J. Cole, Omaha, Neb.; 
vice-president, John J. Gibson, Pittsburgh ; secre- 
tary, J. E. Conaway, Memphis, Tenn.; assistant 
secretary, H. T. Pritchard, Pittsburgh ; treasurer, 
H. T. Pritchard, Pittsburgh, and counsel, John J. 
Jackson, Pittsburgh. Executive Committee: J. C. 
Schmidtbauer, George S. Milner, S. A. Chase, 
M. C. Morrow, Charles Robbins, N. G. Harvey, 
F. D. Phillips, C. S. Walker, T. J. McGill and 
J. M. Curtin. 

Among those in attendance were H. P. Davis, 
vice-president of the Westinghouse Electric & 
Manufacturing Co.; H. A. Baetz, treasurer; 
W. K. Dunlap, acting vice-president; J. C. 
McQuiston, manager of the department of pub- 
licity ; John J. Gibson, manager of the supply de- 
partment; and from associated companies, Elliot 
Reid, Warren Ripple and Ralph W. Everson, rep- 
resenting the Westinghouse Lamp Co., the George 
Cutter Co. and the Westinghouse International 
Co., respectively. 

Among the delegates present were: 


Julius Andrae & Sons Co., Milwaukee, J. C. Schmidt- 
bauer, vice-president. 

Carroll Electric Co., Washington, D. C., H. R. Carroll, 
general manager, and L. D. Carroll, manager of sales. 

Central Telephone & Electric Co., St. Louis, F. D. 
Phillips, president. 

Columbian Electrical Co., St. Joseph, Mo., W. S. Blue, 
vice-president and general manager. 

Commercial Electric: Supply Co., Detroit, F. W. Wool- 
rich, president. 

Electric Railway & Manufacturers Supply Co., San 
Francisco, George H. Curtiss, sales manager. 

Electrical Supply Co., New Orleans, La., L. L. Hirsch, 
president and general manager: 

Erner Electric Co., Cleveland, George S. Milner, gen- 
eral manager. 

Fobes Supply Co., Portland, Ore., F. N. Averill, 
president. 
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Hessel & Hoppen Co., New Haven, Conn., A. W. 
Chase, manager of the electrical department. 

Illinois Electric Co., Chicago, N. G. Harvey, vice- 
president, Chicago, and C. B. Hall, secretary and treas- 
urer, Los Angeles, Cal. 

McCarthy Brothers & Ford, Buffalo, N. Y., Karr 
Parker, engineering manager. 

McGraw Co., Omaha, Neb., A. J. Cole, vice-president. 

Mine & Smelter Supply Co., Denver, Colo., J. L. Dunn, 
manager of the electrical department, El Paso, Tex. 

Moore-Handley Hardware Co., Birmingham, Ala., 
W. W. French, president. 

Northwestern Electric Equipment Co., New York City, 
W. M. Fallon, general manager. 

Penn Electrical Engineering Co., Scranton, Pa., G. F. 
Smith, vice-president. 

Riechman-Crosby Co., Memphis, Tenn., J. E. Conaway, 
manager of the electrical department. 

Robbins Electric Co., Pittsburgh, C. R. Harrison, 
secretary. 

H. C. Roberts Electric Supply Co., Philadelphia, F. E. 
Stow, vice-president. ; 

Satterlee Electric Co., Kansas City, Mo., W. B. Sat- 
terlee, president. 

St. Paul Electric Co., St. Paul, Minn., B. B. Downs, 
president. 

Superior Supply Co., Bluefield, W. Va., C. C. Camp- 
bell, manager of the electrical department. 

‘ Tafel Electric Co., Louisville, Ky., Paul Tafel, presi- 
ent. 

Tel-Electric Co., Houston, Tex., G. H. Miller, general 
manager. 

Varney Electrical Supply Co., Indianapolis, Ind., 
Charles S. Walker, president. 

In attendance from district offices: 

George Cox, district manager, Boston. 

J. S. Tritle, district manager, St. Louis. 
W. D. McDonald, district manager, Seattle, Wash. 
T. Julian McGill, district manager, Chicago. 


A number of golf, tennis and other prizes were 
awarded and the ladies were well entertained by 
a committee headed by J. C. McQuiston. The 
following is the result of the various tournaments : 


Prizes (GoLF) WINNERS 


Past-President’s Cup—Donated by F. E. Stow..A. J. Cole 
Free-Westinghouse Silver Trophy—Donated by Free 


Sewing Machine Co............. J. C. Schmidtbauer 
Executive Committee Cup—Donated by Messrs. 
MOSFOW TANG CCHASEs 3.0.5.5 Saisls.a)s! See ersserece T. J. McGill 


Trophy donated by John J. Jackson...... W. W. French 
Kickers Handicap—One dozen golf balls. H. T. Pritchard 
Kickers Handicap for Guests—One dozen golf balls 

Br dat Sancteais ne eRa SRL A ao Sie ee eerererd James R. Strong 
Tennis Trophy (cup)—Donated by McCarthy Broth- 

CES OER OEE tooo 0:0 ache ou 5 n'eerernoeoa gantee George Bailey 
Guessing Contest—Quart of beans in bottle: Cor- 

rect number, 3612; winning guess, 3749. Prize— 


Westinghouse waffle iron.......... Howard Ehrlich 
Drawing Contests for Ladies— 
TUENOVEE tOASCEE ce .c.cdicis boc os os 0 acs MESS PD Ee pS 
A IEEE III ois onic vcd cds ene aces Mrs. Merrill 
Oi hae 29 51051 Ge ee ar Mrs. Marion E. Lawler 





CIVIL SERVICE EXAMINATION FOR 
STUDENT DRAFTSMAN. 


The U. S. Civil Service Commission has an- 
nounced an open competitive examination for stu- 
dent draftsman, applications to close Aug. I. 
Applicants must have completed their sophomore 
or second year of an engineering course in a col- 
lege, university or technical school of recognized 
standing prior to June 30, 1921. The Navy De- 
partment states that only those who signify their 
intention to complete their course of study will be 
appointed under that department. Those desiring 
to make appfication should write to the Commis- 
sion, Washington, D. C., asking for form 1312 
and mentioning the title of the examination de- 
sired. 








880 





ELECTRICAL REVIEW 











The Drake Hotel—Convention 























Best Wishes to the N. E. L. A. 











To the National Electric Light 
Association, and particularly to the 
delegates, their families and their 
friends, who assemble in Chicago 
during the coming week, we ex- 
tend our best wishes for a successful 
convention and an enjoyable holiday. 
Your Association, composed as it is 
of the best of men and the most pro- 
gressive of organizations in the elec- 
trical industry, is bound to exert a 
great influence on the future of your 
industry, and you may be sure that 
we feel it as a distinct compliment 
that you have chosen The Drake in 
which to hold your convention and 
have placed yourselves under the 
auspices of our organization while in 
Chicago. We want you to feel that 
we are truly glad to have you—that 
you are welcome within our house. 


By TRACY C. and JOHN B. DRAKE 


Vol. 78—No. 22. 








Headquarters 








What of service and conveniences 
we have are all gladly offered so that 
your visit may be a pleasant one and 
that you may have only enjoyable 
recollections of this occasion in the 
days that are to come. Avail your- 
selves of what you want or need, and 
be assured that we consider it a favor 
to be able to entertain you at this and 
any future time. 

If we were kings we would have 
made a golden key to the city, and 
then would present it with fitting 
ceremony, but since such is not the 
case we must content ourselves with 
the courtesies at our command. So 
we offer you the facilities, the atmos- 
phere and the spaciousness of The 
Drake, and bid you an earnest and 
hearty welcome. You have our sin- 
cere best wishes. — 
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Electrical and Mechanical Details 
of ‘The Drake 


Comfortable and Extensive Public Spaces and Private Rooms 
Provided — Central-Station Service Used in Connection With 
Modern Heating Plant—I]]umination Is an Important Feature 


By C: HH. REBPER 


Headquarters of the 44th convention of the 


National Electric Light Association will be at 
The Drake, Chicago’s newest and finest hostelry, 
equipped with every known electrical and mechan- 
ical device for the convenience, comfort and 
safety of its patrons, located on the shore of Lake 
Michigan and facing on Walton place, Lake Shore 
drive and on North Michigan boulevard. A bet- 
ter location for the convention could hardly be 
conceived, as, in addition to providing the very 
finest of services and accommodations, the hotel is 
located conveniently to the business district of the 
city, to Lincoln Park and the beautiful boulevard 
system of the North Side, and every advantage 
of a seaside resort is afforded by the shores and 
waters of the lake stretching off to the north; 
south and east. 

Entrance to the hotel is from Walton place at 
the south of the building, the main doors opening 








at the sidewalk level into the main entrance vesti- 
bule, from which a wide stairway leads up to the 
entrance hall on the main floor. Entrance may be. 
had from the vestibule to the ball room, where the 
general sessions of the convention are to be held, 
by turning to the right in the vestibule and taking 
the two short flights of stairs to the ball room 
foyer. Wide doors connect the foyer with the 
ball room, and these doors will be thrown open 
during the sessions to provide the seating space 
required to accommodate those in attendance. 
From the entrance hall access may be had to the 
various accommodations of the main floor. To 
the right is the hotel office with the cashier’s and 
accountant’s cages and the desks of the room and 
information clerk. Straight ahead is the elevator 
lobby with cars at either side to carry guests to any 
floor of the building, and to the left is the spacious 
Reception court. On beyond the Reception court 








The Palm Fountain, One of the Beautiful Show Places 





of The Drake. 




















The Lounge Presents an Appearance of Homelike Comfort. 


is the Lounge, a beautiful room finished in quiet 
tones and appointed to provide that feeling of 
comfort. and ease so essential to the soothing of 
a tired mind and body. A big open hearth, for the 
kindling of a log fire, is located in one corner of 
this room, and a flood of light can be spread over 
the entire hearth from concealed sources above 
the fireplace to give just the right effect and make 
it feel and appear that the entire space is warmed 
by this homelike hearth. 


AVENUE OF PaLmMs JoINs VARIOUS PARTS OF 
Main FL oor. 


Turning to the right from the Reception court a 
broad passage leads directly into the “Avenue of 
Palms.” As the name indicates it is truly an 
avenue of palms and is 50 ft. wide by 140 ft. 
long. Short flights of stairs lead from the Avenue 
of Palms to the Club Grill—a man’s room for 
men—to the elegantly appointed main dining 
room, and to a corridor opening into the French 
restaurant and connecting through a small private 
dining room with the ballroom. 

In addition to these features on the main floor 
there are check rooms, cigar and news stands, rail- 
road and telegraph offices, telephone accommoda- 
tions and a ladies’ boudoir with eight private 
dressing rooms, each fully equipped with dressing 
table, mirrors and washstand. These accommoda- 
tions are located over the entrance vestibule on 
the Walton-place side of the building, and access 
is had to the corridor on which they are located 
by means of short flights of stairs at either end of 
the entrance hall. 

The mezzanine floor, incorporated in part with 
the main floor of the building, provides a series of 
private dining rooms opening onto the Art hall 
and located above the French restaurant, a balcony 
e1itirely around the ball room, a series of offices 
for the hotel management, another series of offices 
for various business purposes and display rooms, 
and a gallery overlooking the Reception court, 
the Avenue of Palms and the main dining room. 

Individual accommodations are provided for 
guests on the second to tenth floors inclusive. The 
second floor has a series of 98 rooms and suites, 
each provided with every convenience found in 
the most modern and complete hotels. All rooms 
open on an H-shaped corridor and all have out- 
side exposure on one or two sides, half of the 
rooms having windows overlooking the shores and 
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waters of Lake Michigan. The roof space over 
the main dining room, entrance hall and Reception 
court on the main floor is taken up at the second- 
floor level with two great rectangular courts 164 


ft. long. 

Floors above the second, up to and including 
the tenth floor, all have 78 rooms each, there being 
eight large 3-room suites on each floor located at 
the four extremities of the building wings. The 
11th floor is devoted half to guests’ quarters and 
half to servants’ quarters, the east half of the floor 
beyond the elevator lobby being divided into in- 
dividual rooms for the use of employes. In addi- 
tion to the nine elevators, with the stairway near 
the elevator shafts, there are stairways in both 
the east and west wings of the building, and three 
outside fire escapes provide means of exit in case 
of need. 

In the way of special accommodations there is 
a children’s playroom of ample dimensions and 
two hand-ball courts on the top floor. There is 
a brokerage office on the mezzanine floor and there 
are a florist shop, drug store, shoe store, beauty 
parlor, hat shop and lingerie booth on the ground 
floor, making available many unusual con- 
veniences within the building itself. There are, 
of course, check rooms, cab stands and all other 
common services, and a complete photographic 
studio is maintained by Moffett on the top floor 
avhere the highest character of portrait and group 
work may be secured. 


Many MECHANICAL AND ELECTRICAL SERVICES 
PROVIDED FOR GUESTS. 


Needless to say, such a building as this, de- 
signed and built to give the best of service to 
probably the most exacting patrons, includes 
within its walls a great array of mechanical and 
electrical equipment no less interesting and- won- 
derful than the building and service itself. The 
various pieces, parts and groups of equipment, 
and the various materials employed in building 
this great array of service, safety and convenience 
appliances, were selected after judicious consid- 
eration on the part of people long trained to pass 
on such details both from an engineering stand- 
point and from the viewpoint of practical oper- 
ators of luxurious and successful hostelries. 

Electrical service for both lighting and power is 
supplied from a switchboard installed in the base- 
ment just opposite a glass partition separating the 
office of the chief engineer and chief electrician 


nen nn Re A RES 





View Through Center of the Main Dining Room of The 
Drake. 
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from the engine room. The board itself was 
manufactured by Chas. J. Peterson & Co., who 
supplied the various cutout cabinets throughout 
the building. The slate was supplied by the West- 
ern Slate Co., being of the variety known as 
Black Pennsylvania. This switchboard was erect- 
ed by the Dearborn Electrical Construction Co., 
contractors for the electrical installation through- 
out the building. The usual complement of 
switches, circuit-breakers and meters is found on 
this board, the fuses being mounted on separate 
panels at the back of the board. However, there 
is a feature of special interest in connection with 
the entrance of service to the board. There are 
two separate 3-wire, 110-220-volt, d-c. circuits 
feeding the busses from the system of the Com- 
monwealth Edison Co. Each side of each circuit 
consists of a 1,500,000-cir-mil. lead-covered cable. 
Each circuit is connected to the service bus 
through three single-pole, 1600-ampere I-T-E 
circuit-breakers, and this service bus is connected 
to the main bus through a single 3-pole, 4000- 
ampere I-T-E circuit-breaker. 


CENTRAL-STATION SERVICE SUPPLIED THROUGH 
AN ELABORATE SWITCHBOARD. 


The energy received over these two circuits is 
measured by two General Electric d-c. watt-hour 
meters, and in addition a Printometer is installed 
to determine the maximum demand. An emer- 
gency circuit, connected to the building service 
ahead of the circuit-breakers, is carried to cabinets 
in two service rooms at either end of the main 
corridor on the second floor. Subcircuits are 
taken out of these two cabinets for distribution to 
various points about the building. These sub- 
circuits supply light in all corridors and _ stair- 
ways, providing service usually rendered by exit 
lights and, in addition, supplying light in all places 
where it might be needed in any emergency. These 
emergency circuits remain in service 24 hrs. a 
day, and cannot be opened except by an authorized 
person having a key to the service rooms and 
boxes on the second floor, or a key to the cage 
and box back of the main switchboard. where. the 
circuit switch is installed. These emergency cir- 
cuits as well as all regular circuits are carried 
from the switchboard to the various outlets in 
conduit supplied by the National Metal Moulding 
Co., outlet boxes used throughout the system be- 
ing supplied by the same company. The regular 
lighting circuits are taken out of cutout cabinets 








Court at the South Side of the Avenue of Palms. 
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View Looking Down Center of the Avenue of Palms. 


located in service rooms on the various floors. 
All regular power and lighting circuits are con- 
nected to the main bus, which is made of copper 
bars supplied by the Detroit Copper & Brass Co., 
through Pierce cartridge fuses and Trumbull 
knife switches. The switchboard presents quite 
an impressive appearance, being larger and more 
complete as to detail of construction and equip- 
ment than the boards usually found in stations 
serving average small towns. An accompanying 
flustration shows the board complete, the panel 
at the near end supplying service to the Holtzer’ 
Cabot fire-alarm system installed throughout the 
building. Jewel instruments and an I-T-E cir- 
cuit-breaker are used on this panel, the rheostat 
being part of the equipment supplied with the 
alarm system. It will be noted that the fuses are 
mounted on the front of this panel, special fuse 
panels being provided at the back of the main 
board for all others. A total of over.2500 Pierce 
plug and cartridge fuses are used on the switch- 
board and at different locations about the build- 
ing. The next panel is blank, having been pro- 
vided for future service. The two following ones 
contain 12 switches for power circuits. The next 
three panels contain the totalizing watt-hour me- 
ters, feeder circuit-breakers, the totalizing 4000- 
ampere I-T-E circuit-breaker and the Printome- 
ter instruments. Another panel contains Weston 
station-type ammeters and voltmeters, and the fol- 
lowing panel contains Sangamo watt-hour meters. 
Remaining panels on the board contain the 
switches connecting the various lighting circuits 
throughout the building to the main busses. 


SERVICE REGULATED FROM OFFICE OF CHIEF 
ENGINEER IN BASEMENT. 


Immediately across the walkway in front of the 
switchboard is located the office of the chief engi- 
neer and chief electrician of the building. From 
this office practically all features of electrical and 
mechanical service and all maintenance and repair 
work are controlled and regulated. The master 
clock supplied by the Stromberg Electric Co., and 
controlling clocks at various. points throughout 
the building, is located in this office. Here also is 
installed the central signaling equipment for the 
fire-alarm system, and the Venturi meter for meas- 
uring the boiler feed water is to be seen in the 
illustration of this room. The time stamp shown 
on the chief electrician’s desk, and connected with 
the Stromberg clock system, is used to register the 
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exact time that every service request or notifica- 
tion of needed repairs is received. This stamp is 
also used to record the time of completion on 
every such order issued. A pneumatic-tube sys- 








Chief Engineer’s Office From Which Mechanical Services 
Are Regulated. 


tem terminating in the’ corner of the office con- 
nects directly with other points in the building 
from which messages are regularly received, or 
to where messages must often be delivered. A 
telautograph equipment, connecting the office of 


the chief engineer with the executive offices of* 


the building, serves for the instantaneous trans- 
mission of important messages. This little space 
in the basement is truly the heart of the mechan- 
ical service of the building, and without such a 
point of control it would be impossible to supply 
even a small portion of the many wonderful serv- 
ices provided for the comfort and conveniences 
of the guests. 

Steam for’ heating, cooking and other purposes 
is supplied by a set of three type P-special 340-hp. 
Sterling boilers made by the Babcock & Wilcox 
Co. These boilers are equipped with mechanical 
stokers made by the Combustion Engineering 
Corp., coal being fed into the stoker hoppers 
through chutes extending from overhead coal 
pockets. Forced draft is supplied to the furnaces 
by two Clarage forced draft fans, one driven by 
a 50-hp. Reliance motor and the other by a g by 
g-in. steam engine. Cutler-Hammer speed regu- 
lating equipment in connection with a Square-D 
safety switch is used to start and regulate the 
speed of the motor. Soot blowers made by the 
Diamond Power Specialty Co. are provided at the 
proper points to clean out all accumulations of 
soot from both the boiler tubes and drums. Pro- 
vision is made for handling all coal and ashes by 
the installation of a continuous bucket conveyor 
supplied by the Link Belt Co. This conveyor 


moves coal into the overhead bunkers and pockets 
and also deposits the ash and clinkers in a sep- 
arate bunker from which it is discharged by grav- 
ity into a truck for final removal from the prop- 
erty. Iron ladders and iron walkways with suitable 
guard railings provide convenient and safe access 
to the various parts of the conveyor. 


NovEL AND Compact ARRANGEMENT PROVIDED 


FOR STORAGE AND HANDLING OF COAL. 


Because of the limited space available an unique 
arrangement for handling coal was worked out. 
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The space of rectangular section running along 
the building opposite the firing aisle was divided 
into three parts, all three parts being in communi- 
cation with the under-and-over bucket conveyor. 
Coal is dumped from trucks in the driveway into 
the lower bunker section, from where it runs by 
gravity into the lower side of the conveyor. Then 
it is carried up and dumped into the large middle 
section of bunker space. In the top of this large 
space there is located a small pocket of about 
3-ton capacity in front of each boiler. Coal is 
discharged from the middle section into the con- 
veyor and is deposited in the small pocket, from 
which it is discharged by gravity to the stoker 
hoppers through the chutes to be seen in the illus- 
tration. The exceptionally low head room—21 ft. 
—required this peculiar construction as well as 
the special boiler design employed. 

The boilers are set with a distance of 7 ft. 2 ins. 
from the floor level to the center of the lower 
drum. Grates have a total area of 60 sq. ft. for 
each boiler, and are designed to burn 2300 lbs. of 
coal per hr. continuous, or 3100 lbs. per hr. for 
4-hr. peak periods. This is intended to permit 
boiler operation at 150% capacity continuously 
and 200% during peaks. 


WaAsnHED AND HUMIDIFIED AIR SUPPLIED TO 
Various Pusiic SPACES. 


Air supplied to the main dining room, the Ave- 
nue of Palms and other public spaces about the 
main floor of the building is cleaned and humidi- 
fied in an air-washing equipment installed in the 
basement. Western Electric motors and Econo- 
my pumps supply the water, and air is supplied to 
the washing machine by an American blower also 
driven by a Western Electric motor. Cutler- 
Hammer control equipment and Square-D safety 
switches are used for the regulation of this blow- 
er. Eclipse traps supplied by the Illinois Engi- 
neering Co. are used in connection with the air- 
washing machine. The air-washing equipment is 
separated into three units in order to provide for 
the varying need and to guard against the possi- 
bility of a complete shutdown because of the fail- 
ure of any one given piece of equipment. In 
addition to the air-washing equipment a total of 
16 ventilating and exhaust fans are installed at 
various points for supplying fresh air to or re- 
moving foul air from the building. These fans 
were supplied by the American Blower Co. and 
are driven through belts and pulleys by Reliable, 











One Unit of Air Washing and Humidifying Equipment. 
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Western Electric, General Electric, Westinghouse 
and other types of motors. 

Elevator equipment in the building was sup- 
plied by the Kaestner & Hecht Co., the elevator 
motors being of Westinghouse construction. As 
may be seen from an accompanying illustration, 
the traction drums are mounted directly on the 
motor armature shaft with the brake drum in- 
stalled between the armature and the traction 
drum. This, of course, means that the motors 
run at quite low speeds because of the elimination 
of intermediate gearing which, however, greatly 
simplifies the details of the equipment and tends 
towards safety and reliability. Novel and useful 
features in connection with the elevator installa- 
tion include the provision of a telephone in each 
car, connecting directly with the  elevator- 
operating room on the roof of the building. Panel 
doors in the sides of each car provide for the 
transfer of passengers from car to car in case of 
the sticking of any car between floors. In such 
an emergency it is only necessary for the elevator 
operator to notify the chief operator by telephone 
just where his equipment is stalled so that the 
supervisor may dispatch the car in the next shaft 
to the relief of the stranded passengers. 

A single low-lift hydraulic elevator to supply 
service between the basement and first floor is 
supplied with the necessary pressure by a Gould 
pump driven through a set of reduction gears by 
a Westinghouse motor. Cutler-Hammer control 
equipment and a Square-D safety switch serve to 
control and regulate the motor driving this pump. 


SPECIAL EQUIPMENT PROVIDED FOR SAFETY, CON- 
VENIENCE AND COMFORT. 


In order to make the elevator signaling system 
as free as possible from any disturbance that may 
arise in the regular power system a set of rotary 
transformers made by the Elevator Supply Co. 
are provided. These rotary transformers, four 
in number, are controlled and regulated by equip- 











Firing Aisle, Showing Boilers, Stokers, and Coal Chutes. 
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Switch Board From Which All Electrical Equipment Is 
Served. 


ment manufactured by the Industrial Control Co. 
Automatic elevators, gravity conveyors and mo- 
tor-driven cross conveyors serve to transport 
trays of dishes and other similar packages be- 
tween the dining rooms and the basement. The 
tray elevator is supplied with Cutler-Hammer 
automatic safety stops so that it is impossible to 
jam equipment in the vertical elevators. 

Pressure for the distribution of ice water to 
various points about the building is supplied by a 
Yeomans rotary pump directly connected to a 
Roth motor. The ice-water supply is drawn from 
a large insulated tank maintained at a uniform 
temperature, and is distributed through a system 
of well installed piping. A thermometer installed 
in the discharge line from the pump indicates the 
temperature of the water at all times. Three Na- 
tional filters are installed to purify all water — 
plied to this system. 

A special system of water pipes for fire- -pres- 
sure service only is installed throughout the 
building, and a Worthington duplex double-acting, 
steam-driven pump designed especially for this 
service is provided to supply the necessary water 
pressure. Water pressure for boiler-feeding pur- 
poses is supplied by a set of boiler-feed pumps 
made by the American Steam Pump Co. These 
pumps are regulated by Fisher governors and are 
lubricated by mechanical oil pumps provided with 
sight-feed glasses. The pump governors are in- 
stalled at the bend in a by-pass, as is customary 
with such equipment. Crane valves and fittings 
are used throughout in the connecting up of these 
pumps. 

The building sewage is handled by a set of 
Yeomans centrifugal pumps driven by General 
Electric motors and regulated by a Sundt control 
equipment. The pumps and motors are of ver- 
tical design and are installed in connection with 
sump pits below the engine-room floor. A Con- 
nersville blower driven by a Troy engine supplies 
the required air-pumping service for the pneu- 
matic-tube system. A Detroit lubricator and a 
Gardner governor are used in connection with 
this engine. 

Hot water is supplied for various services about 
the building by a bank of four Wainwright hot- 
water heaters, made by the Alberger Pump & Con- 
denser Co., Eclipse traps being used in connection 
with these hot-water heaters. A complete system 
of vacuum-cleaning equipment is provided to take 














View in Elevater House, Showing Traction Drums on 
Motor Shafts. 


care of the entire building. The motor-driven 
rotary exhaust pump, together with the necessary 
dirt collecting and separating chambers, are in- 
stalled in the engine room in the basement. Union 
control equipments are used for the regulation of 
the motors driving the exhaust pumps. A very 
complete laundry equipment intended to take care 
of all the many needs of the hotel, both in con- 
nection with table linen and bed linen, is provided 
in the basement. Banks of washing machines and 
centrifugal dryers supplied by the American 
Laundry Machine Co. make up the main features 
of the washing equipment. Large ironing ma- 
chines are provided for sheets, tablecloths 
and similar large pieces. Smaller machines of 
different types are used for the small and medium 
sized work, and a set of small equipments for 
hand work is provided to care for such pieces as 
are not taken care of on the machines. Electric 
flatirons with pilot lights to indicate the “off” and 
“on” positions of the flatiron switch are provided 
for the hand work, and a swinging overhead arm 
serves to take care of all slack in the iron con- 
nection. 


Mortor-DriveEN Devices INSTALLED FOR MANy 
TYPES OF SERVICE. 


Many small devices of a labor-saving nature 
are provided throughout the building. Among 
these are ice-cream freezers, a potato peeler, a 
coffee grinder, a meat chopper, a meat grinder, a 
dough mixer, dish-washing machines, automatic 
conveyors, etc. Robbins & Meyers, Roth, General 
Electric, Northwestern, Reliance and other types 
of motors are used to drive these various devices. 
Steel City floor boxes, Russell & Stoll cable sup- 
ports, Appleton motor terminals, Simplex wire 
and cable, Sherman connectors, Diamond-H flush 
switches, Bryant and Mesco receptacles, Appleton 
locknuts and bushings and Square-D safety 
switches are used in the installation of the various 
circuits, the conduit being supplied by the Na- 
tional Metal Moulding Co. A vacuum-cleaner 
system operated by Peerless motors regulated by 
a Union control system serves the entire building. 

A complete equipment of refrigerating ma- 
chinery is installed in the engine room to provide 
for the varied needs of the establishment. The 
refrigerating equipment was supplied by the 
American Carbonic Refrigerating Machinery Co., 
the steam engine driving the compressors being of 
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Hooven, Owens, Rentschler make. Insulation 
supplied by the Armstrong Cork Co. is provided 
for the refrigeration system, and magnesia cover- 
ing supplied by the Ehret Magnesia Manufactur- 
ing Co. was used on all steam piping. 


GREAT ATTENTION GIVEN TO DETAILS AND FEa- 
TURES OF ILLUMINATION. 


The illumination of the entire building is de- 
signed and installed to be both inconspicuous and 
ornamental, harmonizing with the other features 
of decoration and presenting the appearance of 
appropriateness in addition to adequately and 
comfortably lighting the various rooms and public 
places. This, of course, requires that somewhat 
different equipment be employed in the various 
spaces. Great lantern-type fixtures are suspended 
from the ceiling of the entrance hall. These lan- 
terns are worked out in a hexagonal design, the 
glass panels being mounted in a beautifully formed 
metal body, while candle sockets with frosted 
lamps used as the light sources inside the fixture 
tend to carry out the lantern effect of the installa- 
tion. 

Chandelier and bracket fixtures in and about 
the Avenue of Palms carry out the candle idea, 
crystal pendants being employed to add to the 
ornate designs adopted. The main dining room is 
provided with rows of great crystal chandeliers, 
all lighted with round frosted bulbs in candle 
sockets. The beauty and wonder of these crystal 
creations is impossible to describe with mere 
words, but they fit so naturally with their sur- 
roundings of splendor as to pass almost unnoticed 
except to the eye of the artist or to the individual 
who stops to study details rather than to simply 
absorb and enjoy the impressions of the entire 
setting as a unit. One great crystal chandelier 
with four smaller ones supply the main illumina- 
tion for the ball room, a series of 3-light brackets 
being distributed along the wall beneath the bal- 
cony. Crystal fixtures are also used in the French 
breakfast room, the brackets on walls and col- 
umns being of glass as well as the chandeliers. A 
more simple but graceful fixture design is em- 
ployed in the Italian room. Here candle sockets 
are mounted on a metal ring and suspended ap- 
propriately from the centers of the various bays. 

In order to carry out the general effect’ of 
homelike comfort and ease the Lounge is provided 
with numerous floor and table lamps, with just 
enough illumination from inconspicuous ceiling 
outlets to provide a very moderate degree of gen- 
eral light. The ceiling outlets are worked into 
the ornate design of the ceiling itself in such a 
manner as to be practically invisible. 

Ample provision has been made for Minvinaaion 
of the guest rooms, ceiling outlets with orna- 
mental glassware, mantle lamps, table lamps, floor 
lamps and desk lamps being distributed profusely. 
Halls, corridors and stairways are well and con- 
tinuously illuminated, these places being provided 
for in‘the arrangement of emergency circuits that 
are operated 24 hrs. per day. Less elaborate but 
adequate provision is made for kitchen and other 
lower-floor spaces. Bell-shaped white glass shades 
with heavy brass canopies are used in many of the 
down-stairs rooms. Many of the fixtures through- 
out the building were supplied by Walter G. 
Warren & Co., the portables being provided by 
I. P. Frink. 





